MILITARY SPECIFICATION
ATTENUATORS, FIXED

GENERAL SPECIFICATION FOR

MIL-A-3933E

24 Aaril 1985

MIL-A-3933D
13 March 1978

This specification {s approved for use by 211 Depart-
oents and Agencies of the Department of Defense.

. SCOPE

Fixe

Classification.

NS o o .

6.2}

Class 1 -
Class 11

For use as the primary standard.
- For use as a secondary standard, and in laboratory and precisfon test equipment.

A. ¥With Yumped-constant or distributed shunt and series elements.

8. wWith lossy-1{ine pads.

Class 111 - For use in general field equipment.
Class IV - For use in equipment {n which precision and stability are secondary
considerations.
TABLE I. Classificatfon of attenuators.
I Characteristic I Llass I | Llass 11 | Class II1 | Class Iv |
| | | A | B 1 l |
IVSRR [at elther end, max] 1 | | | I
IMaveguide to 18 Giz l 1,05 I 1.15 I .35 | 1.50 [
INavequide over 18 GHz | 1.15 | 1.30 | 1.50 I 1.75 |
i0thers, Fin GHz | 1.03¢ | 1.10¢ | 1.30+ I 1.50* I
| | 0.005F ] 0.015 ] 0.02F | 0.03f |
iDeviation of attenuation T 3 | i ]
| from that specified at | | | | |
| reference frequency (basic| | | | |
| test) {see 3.1), max: | | | { |
| Up to 10 dB, {ncl 10.02 4B | 0.1 d8 ! 0.2 d8 I 0.5 dB |
= Over 10 dB =0.002 dBIdB: 0.01 dB/dB : 0.02 d8/dB { 0.05 dBIdB:
fChange Tn attenuation T ] | I 1
| after temperature change | | ) | |
| or thermal shock, max: | | | l I
| Up to 10 d8B, §ncl ! 0 | 0.01 db | 0.05d8 | 0.5d8 |
| Over 10 dB | 0 : 0.001 dB/dB : 0.005 dBIdB: 0.05 dBldB:
| |
jChange fn attenuation | i ] i |
| after vibratton or I t | | |
] shock, max: | | | | 1
| Up to 10 dB, inc) I 0 | 0.05 dB | 0.1 48 | 0.5 dB |
: Over 10 48 } 0 : 0.005 dB/dB | 0.01 dB/dB = 0.05 d8/dB|
| i

1 Scope. This specification covers the general requirements for radio and microwave frequency
d atienuators {see 65.1).
2 Attenuators shall be of the following classes, as specified (see table I and

this document or by letter.

Beneficial comoents (recommendations, additions, deletfons)
use in improving this dociment should be addressed to:
Command, ATTN: ELEX 8111, Department of the Navy, Washington, D. C. 20350 by using the

self-addressed Standardization Document Improvement Proposal (DD Form 1426) appearing at the end of

and any pertinent data which may be of
Coamander, Kaval Electronic Systems
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MIL-A-3933E

TABLE 1. Classification of attenuators - Continued.

i ! T T | [ I
| Characteristic ] Class I | Ciass I1 | Class III | Class IV | e
1 i T R T B | | [
ITRsras Tn =FFans FInn = T T T T
l\allﬂllsc 1 asegiiuawirun i 1 ] 1 1
i after moisture i | | | l
I resistance, max: | 1 | | |
| Up to 10 dB, in¢l 1 0 | 0.1 d8 | 0.2 dB | 0.5 dB |
i Over 10 dB : 0 : 0.01 dB/dB { 0.02 dB/dB : 0.05 dB/dB ;
|Cﬁ'ﬂ'ﬂ§'€'ﬁ7 attenuation 1 1 I { I
| after salt spray, max: | | | | I
| Up to 10 dB, incl | 0 | 0.1dB | 0.2 a8 i 0.5 dB i
} Over 10 dB | V] | 0.01 dB/d8 ‘ 0.02 4B/dB } 0.05 dB/dB {
| |
ICThange Tn attenuation 1T [ | | I
i after peak power, max: | j i i i
| Up to 10 dB, inc) | 0 | 0.01 dB | 0.05 dB | 0.5 dB |
I Over 10 dB = ] : 0.01 d48/dB { 0.005 dB/dB} 0.05 d8/dB =
| T I I { !
Frequency sensitivity, | 0.005 | 0.02 | 0.1 | 0.4 |
max: | dB/dB/GHZ | dB/dB/GHZ | dB/dB/GHI }dB/dB/GHZ :
l | | |
I 1 1 ] | ]
Power sensitivity for full | 0 i 0.001 | 0.005 i 0.005 |
i input power, max: 1 dB/dB/HATT} dB/dB/WATT : dB/dB/WATT idBldBIHATT :
[Temperature sensitivity T ! I I | I
| of attenuation, max: ] | 1 | (N |
| | 10-6 {o,0001 dB10.0007_ | 0.0004, | 070006 , |
: ! dB/dB/°C |dB/dB/°C |dB/dB/°C : dB/dB/°C ; ds/de/"C :
i I !
[Connector repeat- ! | | | 1
| ability max: [ | | | i
| varfation in attenuationl | 1 | |
‘ = 0.002 dB = 0.01 4B l 0.02 d© : 0.04 dB }
{fConcentricity I Z percent of fnner diameter of| 4 percent |
|  of coaxial i  outer conductor or 2 mils, | or |
!  connectors |  whichever is greater I 5 mils. :
| |

1.2.1 Military part numbers. The mi¥itary part number shall consist of the letter "M" followed by
the basic number of the specification sheet, an assigned dash {see 3.1), and the letter N or S; where

N {ndicates a nonscreened item and S indicates a screened item. Part numbers without a N or S shall
be considered nonscreened {tems.

M 3933/14- 01 or

N 3
or and ]_ W 1
eo- Py

L nulver I

Dash number designated
on specification sheet

Nonscreened

Screened

2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless otherwise specified, the following
specifications and standards, of the issue Tisted in that fssue of the Department of Defense Index of
Specifications and Standards specififed in the solicftatfon, form a part of this specification to the
extent specified herein.

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T01:49Z
Check the source to verify that this is the current version before use.




MIL-A-3933E

MIL-1-23011
MIL-H-28719

[ I T B R B T |

SPECIFICATIONS
- FEDERAL
L-P.378 - Plastic Sheet and Strip, Thin Gauge, Pelyolefin.
NN-P-71 Paltet, Material Handling, Stringer Construction, 2 Way
and 4 Way (Partial).
00-M-44 - Magnesium Alloy Plate and Sheet {AZ31B).
QQ-5-1365 - Silver Plating, Electrodeposited; General Requirements For.
¥-C-530 - Copper-Beryllfum Alloy Bar, Rod, and Wire (Copper Alloy
Humbers 172 and 173).
. QQ-C-533 - Copger-Beryl]ium Alloy Strip {Copper Alloy Numbers 170 and
172).
Q0-8-613 - Brass, Leaded and Non-Leaded, Flat Products (Plate, Bar,
Sheet, Strip).
QQ-B-6256 - Brass, Leaded and Non-Leaded: Rod, 5hapes, Forgings, and
Flat Products with Finished Edges (Bar and Strip).
5-763 - Steel Bars, Wire, Shapes and Forgings, Corrosfon-Resisting.
-5-781 - Strapping, Steel, and Seals.
P-B-566 - Boxes, Folding, Paperboard.
PPP-B-601 - Boxes, Wood, Cleated-Plywood.
PPP-B-621 - Boxes, Wood, Nafled and Lock-Corner,
PPP-B-636 - Boxes, Shipping, Fiberboard.
PPP.B-676 - Boxes, Set-up.
MILITARY
MIL-¥w-85 - Waveguides, Rigid, Rectangular, General Specification For.
MIL-P-116 - Preservation-Packaging, Methods of.
MIL-L-389%0 - Lines, Radfo Frequency Transmission (Coaxial, Afir Dielectric), General
Specificatton For.
MIL-F-3922 Flanges, Waveguide, General Purpose, General Specification For.
MIL-P-15834 Plate, Identfficatfon, Metal Foil, Adhes{ve Backed.

Glatene and Caramice.

BiASsus S0 LETENISSs

Iron Nickel Alloye For Sealing to

Header, Hermetically Sealed.

MIL-C-39012 Connectors, Coax{al, Radio Frequency, General Specificatfon For.
MIL-6-45204 Gold Plating, Electrodeposited.
MIL-C-55302 Connectors, Printed Circuft Subassembly and Accessories.

{See supplement 1 for Vist of assocfated spectfication sheets.)

STANDARDS
FEDERAL
FED-5TB-555 - Color {Requirements for Tndividual Color Chip (3X5 Supplement).
MILITARY
MIL-5TD-129 - Marking for Shipment and Storage.
MIL-STD-130 - 1identification Marking of US M{i{tary Property.
MIL-STD-147 - Palletfzed Unit Loads on 40" x 48" Pallets.
MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-5TD-794 - Parts and Equipment, Procedures for Packaging and Packing of.
MIL-STD-B889 - Dissimilar Metals.
MIL.STD-1276 . Leads for Electronic Component Parts.
MIL-STD-45662 - Calibration Systems Requirements.
DRAWINGS

DEPARTMENT OF THE

REA 49330
REA 49331

HAVY

UG-45/U Connector for Use With 7/8 Coaxfal Air Ofelectric Line,
UG-46/U Connector for Use With 7/8 Coaxial Air Dietectric Line.

(Copies of specifications, standards, drawings, and publications required by manufacturers in
connection with specific acquisition functions should be obtained from the contracting activity or as
directed by the contracting officer.)

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T01:49Z
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MIL-A-3933E

2.2 Other publications. The following documents form a part of this specificatfon to the extent
specified herein, The 1

e 1ssues of the documents which are indicated as DoD adopted shall be the {ssue
1isted in the current DoDISS and the supplement thereto, {f applicable.

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)
{EEE-STD-287 - Precision Coaxial Connectors.

{Application for copfes should be addressed to the Institute of Electrical and Electronics Engineers
Headquarters, 345 East 47 Street, New York, NY 10017),

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM-AS82 - Free-Machining Stainless and Heat-Resisting Steel Bars,
Hot-Rolled or Cold-Finished.

{Application for coples should be addressed to the American Society for Testing and Materials, 1916
Race Street, Philadelphia, Pennsylvania 19103}.

{Industry association specifications and standards are generally available for reference from
1idbrarfes. They are also distributed among technical groups and using Federal agencies.)

2.3 Order of precedence. In the event of a conflict between the text of this specification and the

references other than specification sheets cited herein, the text of this specification shall take
precedence.

3. REQUEREMENTS

3.1 Specification sheets. The individual item requirements shall be as specified herein and in
accordance with the applicable specification sheets. In the event of any conflict between
requirements of this specification and the specification sheet, the latter shall govern.

3.2 Qualification. Attenuators furnished under this specification shall be products which are

qualjfiad for Tisting on the applicable qualified products 1ist at the time set for opening of bids
(see 4.5 and 6.3).

3.3 Material. The material shall be as specified herein and in the applicable specification
sheets. When a definite material {s not specified, a materfal shall be used which will enable the
attenuator to meet the performance requirements of this specificatfon. Acceptance or approval of any
constituent materfal shall not be construed as a guaranty of the acceptance of the finished product.

3.3.1 Brass. Brass shall conform to QQ-B-626 or QQ-B-6113.

3.3.2 Copper alloy. Copper alloy used in fabrication of waveguide-type attenuators shall conform
to the reQUQremenEs for copper allay specified in MIL-W-B5. Copper alloy used in the fabrication of
coaxfal-type attenuators shall conform to the material requirements specified in MIL-L-3890.

3.3.3 Copper-beryllium. When specified, copper-beryllium alloy shall conform to QQ-C-520 or
QQ-C-533.

3.3.4 Aluminum alloy. Aluminum alloy used in the fabrication of wavequide-type attenuators shall
conform to the requirements for aluminum alloy specified in MIL-W-B85.

3.3.5 Hagnesium alloy. Magnesium alloy shall be composition AZ31B, condition H24, conforming to
QQ-M-44. “When specitied {see 3.1 and 6.2), magnesium attenuators shall be supplied.

3.4 Design and construction. Attenuators shall be of the design, construction, and physical

dimensions specified (see 3.1]. Attenuators shall be of the lightest practicable weight consistent
with the strength required for sturdiness, safety, and relfability.

3.4.1 Operating frequency range. The frequency range shall be as specified.

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T01:49Z
Check the source to verify that this is the current version before use.




MIL-A-3933E

3.4.2 Nomina) {mpedance. The nominal impedance for attenuators shall be as specified.

L 3.4.3 ‘Flange. Flanges shall be so designed and manufactured as to provide the mating
character{stics of the flange specified in accordance with MIL-F-3922,

3.4.4 Connectors. The connectors shall be as specified (see 3.1). The material and gaging for
recegta:le connectors shall conform to the requirements of MIL-C-39012 or Drawing REA 49330 or REA
49331, whichever 15 applicable. When specified (see 3.1), precisfon connectors shall be in accordance

with IEEE-STD-287.

3.4.4.1 Connector metal parts. Unless otherwise specified, the male center contact pins shall be
captivated and made of corrosfon resisting steel, type 302 or 304 {n accordance with QQ-5-763, type
303 in accordance with ASTM A 582 or beryllium copper conforming to QQ-C-530, sflver plated in
accordance with QQ-5-365 or when specified, gold plated 1n accordance with MIL-G-45204, type II, class
1. The female center contact pins shall be captivated and made of beryll{um copper confornin? to
QQ-C-530, silver plated in accordance with QQ-5-365 or when speciffed (see 3.1}, gold plated in
accordance with MIL-6-45¢04, type 11, ciass 1.

3.4.4.2 Printed circuit connectors. Printed circuit connectors for a specific attenuator shall
conform to HIC-U-55307 as applicable.

3.4.5 Leads. Leads connections for a specific attenuator shall be a chemical coamposition
conforming to MIL-5TD-1276 or MIL-]-23011 and shall be solderable unless otherwise specified,

3.4.6 Socket pins. Socket pins for a specific attenuator shal) conform to MIL-H-28719 as
applicable.

3.4.7 Meight. The weight for attenuators shall be as specified {see 3.1).
3.4.8 External finish. The external finish of attenuators shall be as specified {see 3.1}.

( 3.4.9 )Temperature range, The operating and non-pperating temperature range shall be as spectfied
see 1.1).

3.5 Performance,

3.5.1 Screening. Al} screened attenuators produced to this specification shall be screened in
accordance with table I¥. After screening, the attenuator shall be subjected to group A {nspection.

1.5.2 Coaxial connector wear resistance. When attenuatnre with coaxial connectars are tacted ac

FELREESNET 2 St so= i pe R gt ]

specified n 1.7.7, Eﬁere shalT be no dama mage to the connectors that will cause electrical faflure.
During and after cycling, nefther Iubricatinn nor removal of excess material shall be permitted.
After this test, attenuators shall meet the requirements of 3.5.3 and 3.5.4.

3.5.3 vVoltage standing wave ratio (VSWR)} (at either end). When attenuators are tested as specified
in 4.7.4, the V5KR al rcom temperature shall not exceed the value specified.

3.5.4 Attenuation. W¥hen attenuators are tested as speciffed fn 4.7.5, the attenuation at room
te?perature ?ﬁall be as specified. The deviation from nominal value shall not exceed the applicable
value in table [.

1T ECE Y ms et b o m & doadbralfnmancn FOF laskemal ffaw Peoeudald cmd e iommeed da ALLENUATOPS

dadad ‘-Il:'-l-l'mgllcbll- TRLCTIEICHLG AR IDARAYT ) L1UF LWOAAIGE 8110 WavTyuiIue ‘.u-.-nunwrs). IHE“
attenuators are tested as specified 1n 4.7.5, the RF Teakage from the attenuator shall be at least 65
dB below the incoming signal tevel.

3.5.6 Coaxial connector repeatabilfty. After attenuators are tested as specified in 4.7.7, the
variation of attenuation shall not exceed the applicable value in table I.

3.5.7 Solderability [as applicable). When attenuators with solderadble connections are tested as
specified In 4.7.8, there shall be no evidence of pinholes and blistering.

3.5.8 Terminal strength/lead integrity (as applicable}. When attenuators with terminals or leads
are tested as specified Tn 4.7.9, there shall be no evidence of a broken terminal or lead, elongation
greater than 1/2 of the thread pitch, or breakage, Voosening or relative motion between the terminails
and the attenuator body when viewed through a magnification of at least 10X. Any of these shall be
considered a faflure.

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T01:49Z
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3.5.9 Resistance to solvents. When attenuators are tested as speciffed in 4.7.10, there shall be
no evidence of 11Tegible marking, mechanical damage, or deterforation of material or finishes to the
extent that they can be readily identified from a distance of at least six fnches with normal room
;;ghting and without the aid of magnification or with a viewer having a magnification no greater than

3.5.10 Stability of attenuation. When attenuators are tested as specified 1n 4.7.11, the
attenuation change after tem?erature change, thermal shock, vibration, shock, moisture resistance,
salt spray or peak power shall not exceed the applicable value specified in table I, After the salt
spray test, there shall be no evidence of corrosion or pitting.

3.5.11 Sensitivity of attenuation. When computed as speciffed in 4.7.12, the sensitivity of
attenuation of attenuators with frequency, with power, and with temperature shall not exceed the
applicable value specified in table I.

3.5.12 Life. When attenvators are tested as specified in 4,7.13, the attenuation change shall not
axceed the value that was measured for temperatyre stability under 3.5.4.

3.6 Marking. Attenuators shall be marked in accordance with MIL-STD-130, with the class, military
part mmber, manufacturer's source code or logo, attenuation in dB, frequency range, average power
rating, date code, and serfalizatfon. When the available marking space is less than 0.15 square
fnches, the class, attenuation, frequency range, and average power rating may be deleted from the

marking. The marking characters shall be at Jeast 1/32 inch high. The marking shall be placed on the

attenuator using a method that will provide legible and permanent marking for the 1ife of the
attenuator.

3.6.1 Date code. Attenuators shall be marked by a unique code to Tdentify the period during which
they were manufactured. The first two numbers in the code shal) be two digits of the number of the
year, and the third and fourth number shall be two digits indicating the calendar week of the year.
When the number of the week is a single digit, it shall be proceeded by a zero rpading from left to
right or from top to bottom, the code number shall designate the year and week, in that order. The
date code shall not be altered or removed from the attenuator.

LD £

—

3.5.2 Serialization. Each attenuatsr shall be marked with a2 unigue seria) number ascigned
consecutively within the inspection lot allowing traceability of the attenuator

3.7 Workmanship. Attenuators shall be processed fn such a manner as to be uniform 1n quality and

shall be Tree from sharp edges and burrs, except where sharp edges are required for mechanical or
electrical reasons.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract, the contractor is
responsible for the performance of all inspection requirements as specified herein, Except as
otherwise specified in the contract, the contractor may use his own or any other facilities suftable
for the performance of the inspection requirements specified herein, unless disapproved by the
Government. The Government reserves the right to perform any of the inspections set forth 1n the
specification where such inspections are deemed necessary to assure supplies and services conform to
prescribed requirements.

4.1.1 Test equipment and inspection facilities. Test and measuring equipment and inspection
facilities of sufficient accuracy, quality and quantity to permit performance of the required
inspection shall be established and maintained by the contractor. The establishment and maintenance
of a calibration system to control the accuracy of the measuring and test equipment shall be
accordance with MIL-STD-45662.

4.2 Classification of inspections. The inspections speciffed herein are classiffed as follows:

a. Material fnspection (see 4.3},
b. Quatification Inspection (see 4.5},

c. Quality conformance inspection (see 4.6).

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T01:49Z
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4.3 Materfals inspectfon. Materials inspection shall consist of certification supported by
ver{fying data that the materials 1isted {n table II, used in fabricating the attenuator, are in
accordance with the applicable referenced specifications or requirements prior to such fabrication.

TABLE I1. Materials inspection.

T Haterial lr Requirement paragraph : AppTicable specitication =
b

1™ Brass T 330 T Q4-B-513, QU-B-526 T
| Copper alloy | 3.3.2 | MIL-W-85, MIL-L-3890 |
I Copper-beryllfum | 1.31.3 | qQQ-C-530, QQ-C-533 |
| Aluninum allaoy | 3.3.4 I MIL-W-85 l
| Magnesium alloy l 3.3.5 { QQ-M-44 {
|

4.4 [Inspection conditions. Unless otherwise sgecified herein, all inspections shall be performed
in accomﬁ'!ﬂmﬂmt"conditinns specified in the "GENERAL REQUIRMENTS® of MIL-5TD-202.

4.4.1 Test method varfation. Yariation from the specified test methods use to verify the
electrical parameters are allowed provided that it is demonstrated to the preparing activity or their
agent that such variatfons in no way relax the requirements of this specification and that they are
approved before testing {s perfomed. For propose test varfations, a test method comparative error
analysis shall be made available for checking by the preparing activity or their agent.

4.5 Qualification inspection. Qualification inspection shall be performed at a laboratory
acceptabTe to the Government (see 6.3) on sample units produced with equipment and procedures normally

usaed {n F"d“ﬁt!vu- ﬂu-‘lilfgcaolnn ghtainad for sach group { {con n?pandh’\ chall conctftute

qualification for all attenuators with charact.eristics for thar. group (see table II1).

4.5.1 Sample size. Four samples of the same class and part number shall be subjected to
qualificatlon Tnspection.

4.5.2 lIaspection routine. The sample shall be subjected to the qualification {nspecticn specified
in table TTI,”7n the order shown. A1l unfts shall be subjected to the inspectfon of group [. The
sacple shall then be divided into two groups of two units each {see 4.5.1). The sample unfts shall

then be subjected only to the inspections indicated for their particular group.
4.5.3 Failures. One or more failures shall be cause for refusal to grant qualification approval
A £ty oL TT T. AL S _n akom deno —o Slen smandfimntdan
A Tarjure snail pe gnywning twnat aoes not oeet the I"Equlll"l:wen(.: of the AIPTCLIT LG L iUIT.
TABLE III. Qualificatfon fnspection.
| Tnspection T Requirement I Test ]
i i paragraph i method i
| | | paragraph |
1 Group [ (all samples) | { :
| |
| Screened per table IV {for screened i | |
| attenuators only) 1 3.5.1 14.7.2 1
i i i i
} Visual) and mechanical examination 1/ : 3.1, 3.3, 3.4, 3.6 and II4.1.1 :
- 3.7
| Coaxial connector wear resistance: 2/ | 3.5.2 14.7.3 |
| VSWR ! 3.5.3 14.7.4 |
| Attenuation | 3.5.4 14.7.5 |
| I i i
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TABLE 111 - Qualification inspection - Continued

—— —— —— —— ——

Inspection | Requirement | Test ]

| paragraph | method |

I i paragraph |

T I |

Group II -- 2 Sample Units 1 I :
|

Stabiliity of attenuation } 3.5.10 14.7.11 :
|

After temperature change : I |

| |

After thermal shock | i :
] |

After vibration 1 = I

After shock ‘ j l
|

After mofsture resistance } | l
|

After salt spray t = :

After peak power 1 = ;

Sensitivity of attenuation | 3.5.11 14.7.12 ]

| | |

After change in frequency ‘ % =

After change in {input power = = E

After change in temperature ‘ 1 I

Yisual and mechanical i 3.1, 3.3, 3.4, 3.6, 14.7.1 |

examination | and 3.7 | |

| | |

Group II] -- 2 Sample Units ! : i

Electromagnetic interference/ I ] i

RF leakage 5/ ‘ 3.5.5 %4 .7.6 :

Coaxial connector repeatability: | 3.5.6 18.7.7 |

attenuation 2/ } 3.5.4 ;4 .7.5 I

Solderabflity: 3/ | 3.5.7 14.7.8 |

- | | |

Terminal strength/lead | 1 |

integrity: 4/ = 3.5.8 ‘4 .7.9 =

Resistance to solvents | 3.5.9 14.7.1 |

| | |

Life: 760 Hours | 3.5.12 14.7 3 |

attenuation | 3.5.4 4.7 }
] |

¥i{sual and mechanical | 3.1, 3.3, 3.4, | |

examination I 3.6 and 3.7 =4.7 .1 :

17 For nonscreened attenuators only.

Z/ Coaxial types of attenuator.

3/ Attenuators with solderable leads or terminal.
¥/ Attenuators with leads or temminal.

5/ Coaxial and waveguide types of attenuator.
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4.5.4 Qisposition of qualification sample units., Sample units which have been subjected to
qualification testing shall not be delivered on any contract or purchase order, The Government
reserves the right to retain the szmple units or to require the contractor to furnish the sample units
with the qualiffication inspection report.

4.5.5 Retentfon of qualification, To retain qualiftcation, the contractor shall forward a report
at 24-month intervals to the qudTTfyin? activity. The qualifying activity shall establish the initia)
reporting date. The report shall consist of:

a. A sumary of the results of the tests performed for inspection of product for delivery (group
A), indicating as a oinimum the number of attenuators that have passed and the number that
have failed. The results of the tests of all reworked attenuators shall be i1dentified and
accounted for.

b. A summary of the results of tests performed for periodic fnspection {group 8), Inciuding the
number and mode of faflures. The summary shall {nclude results of all perfodic inspection
tests performed and completed during the 24.month perfod. If the summary of test results
{ndicates nonconformance with specification requirements, and corrective action acceptable to
the qualifying activity has not been taken, action may be taken to remove the fatling product
from the qualified products 1ist. '

Faflure to submit the report within 60 days after the end of each 24.month period may result 1n Yoss
of qualification for the product. In addition to the perfodic submissfon of {nspection data, the
contractor shall {omediately notify the qualifying activity at any time during the 24-month perfod
that ;he inspection data indfcates faflure of the qualified product to meet the requirements of this
specification.

In the event that no production occurred during the reporting period, a report shall be submitted
certifying that the company stil] has the capabilities and facilities necassary to produce the
attenuators. If during the two consecutive reporting periods there has been no production, the
manufacturers may be required, at the discretfon of the qualifying activity, to submit his qualified
products to testing fn accordance with the qualification inspection requirements and the reason for no

production.

AP
.

£E Mualitv canfarmanca {ne
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4.6.1 General. Quality conformance inspection shall consist of group A inspection, screening {when
applicableY, and group 8 inspections. Group B inspection shall be performed under periodic inspection.

4.6.1.1 lnsgection 1ot. An inspectfon lot shall consist of all attenuators with the same part
number produced under essentially the same conditions, and offered for inspection at one tiome.

4.6.1.2 Screenin§. Screening shall consist of the examination and tescs specified in table IV in
the order shown. tenuators shall pass screening, before being subjected to group A inspection.

4.6.1.3 Group A inspection. Group A inspection shall consist of the examination and tests
specified in table v, in the order shown.

4.6.1.4 Mundred-percent inspection. All screened attenuators shall be subjected to screening and

group A InspectTon.  ATT nonscreened attenuators shall be subjected to group A Inspection. Defective
units shall be tndividually rejected.

4,6.1.5 Rejected items. If an inspection item is rejected, the contractor may rework it to correct
the defect ani resubmit for reinspection. Such ftems shall be separate from new-items and shall be
clearly identified as reinspected {tems.

4.6.1.6 Test data. Data shall be taken and recorded for all tests performed on fndividual {tem and
sent to the procuring agency. The manner of performing measurements and data sheets shail be included
and shipped in the same container as the attenuator. Mo cliassified information shall appear on the
data sheet.
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TABLE IV. Screening.

| Inspection 1 Requirement | Test |
| paragraph | method |
| paragraph |
| I | |
| Thermal shock : 3.5.1 :4.7.2.1 =
1
| Conditioning | 3.5.1 !4.7.2.2 1
|
| Visual and mechanical examination | 3.5.1 14.7.2.3 }
] | |
| Pre-burn-in electrical: | I |
| DC resistance 1/ | 3.5.1 14.7.2.4
I VYSWR | 3.5.1 } |
l Attenuation 3.5.1 I !
| Burn-in 240 Hours | 3.5.1 14.7.2.5 |
| |
| Post-burn-in electrical: | 3.5.1 14.7.2.6 I
| 9C resistance 1/ | 3.5.1 I |
| VSWR | 3.5.1 | |
| Attenuation [ 3.5.1 : =
| |
| Radiographic 1nspection : 3.5.1 :4.7.2.7 ‘
1
1/ Mot applicable for wavegquide attenuators.
TABLE .¥. Group A inspection.
| Inspection ] Requirement | Test |
| | paragraph | method |
: | | paragraph |
i | |
| ¥isual and mechanical examination 1 3.1, 3.3, 3.4, 14.7.1 |
| | 3.6, and 3.7 ] |
| | ] |
YSWR { 3.5.3 }4.7.4 !
1
{ Attenuation | 3.5.4 14.7.5 |
| | |
| Stability of attenuation:. | | |
| After peak power | 3.5.10 14.7.11 |
1 | |

4.6.2 Periodic inspection, Periodic inspection shall consist of group B inspection. Except where
the results of these inspections show noncompliance with the applicable requirements {see 4.6.2.5),
delivery of products which have passed the screening and group A {nspections (screened {tems only) or

group A inspection (nonscreened items only) shall not be delayed pending the results of these periodic
inspections.

4.6.2.1 Group B inspection. Group B inspection shall consist of the inspectfons, specified in
table ¥I, in the order shown. The sample shall be divided {nto two groups of two units each. The
units shall then be subjected only to the inspections indicated for their particular group. Group B
inspectfon shall be made on sample units selected from inspection lots which have passed the group A
inspection.

4.6.2.2 Sampling plan.- Four sample units (see 4.5.2) shall be selected every 24 months. The first
inspection sﬁail be El-months after the date of notification of qualification.

4.6.2.3 Faflures. If one or more sample units fafl to pass group B {nspection, the sample shall be
considered to have failed.

4.6.2.4 Disposition of sample units. Sample units which have been subjected to group B inspection
shall not be delivered on contract.

10
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4.5.2.5 Noncompliance. If a sample fafls to pass group B Inspection, the manufacturer shall notify
the qualifyTag acgfviii and cognizant inspection activity of such faflure and take corrective action
on the material or processes, or both, as warranted, and on all units of product which can be
corrected and which were manufactured under essentially the same conditfons, with essentially the same
materials and processes, and which are considered subject to the same failure. Acceptance and
shipment of the product shall be discontinued untfl corrective action, acceptable to the Government,
has been taken. After the corrective actfon has been taken.'group B fnspection shall be repeated on
additional sample units (all inspections, or the inspection which the ariginal sample failed) at the
option of the qualifying activity. Group A inspection may be reinstituted; however, final acceotance
shall be withheld until the group B 1ns?ect!on has shown that corrective action was successful, In
the event of faflure after {nspection, information concerning the failure and the corrective action

taken shall be furnfshed to the cognizant fnspection activity and the qualifying activity.

TABLE vI. Group B inspection.

Test
method
paragraph

Requirement
paragraph

Inspection

in

I .- 2 Samnle Unit

roun
LA

Stability of attenuation 3.5.10 4.7.11

After temperature change

After salt spray
After peak power

-l

£ [ ey -l
) L}

(W)
wn
—
—

Cono bt fas o
SCNJILIVILY U

—— —— ——— —————— ———— o —— — — T —— . {—

After change in frequency
After change in input power
After change in temperature

3.1, 3.3, 3.4, 1.5,
and 3.7

Yisual) and mechanical examination

Group 1! .- 2 Sample Units

Coaxial connector wear resistance: 1/
I VSWR
attenuvation

Coaxfal connector repeatability: 1/
attenuation

‘ Solderability 2/

e v ——
T — e T —— R —— T — T — v — T — T — T — T — T — i S — T — . —— . — | — . T —

T — A —— e Y " —— — —— T —— ——— T —— —— — i — T p— — i ———— — T o— T —— — —
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TABLE ¥I. Group B inspection - Continued.

I | ]

Inspection ] Requirement I Test |

J i paragraph | method |

i i i paragraph |

| ] | |

| I | !

| Group I1 -- 2 Sample Units (Cont'd) | | |

I i | |

| Terminal strength/lead | | I

= integrity: | 3.5.8 14.7.9 :
| |

} Resistance to solvents 4/ | 3.5.9 14.7.10 |

- ] | |

| Electromagnetic interference/RF | | |

| leakage | 3.5.5 14.7.6 |

] | | I

| Life: 760 Hours | 3.5.12 14.7.13 ]

} attenuation | 3.5.4 14.7.5 ]

| i i

¥isual and mechanical examination | 3.1, 3.3, 3.4, 14.7.1 |

| 3.6 and 3.7 | ]

| ] |

1/ Loaxjal types of attenuators.

2/ Attenuvators with solderable leads or terminals.
3/ Attenuators with leads or terminals.

4/ Coaxiaz) and waveguide types of attenuators.

4.6.3 Inspection of packaging. The sampling and inspection of the preservation and interior pack
marking shall be Tn accordance with the group A and B quality conformance fnspection requirements of
MIL-P-116. The sampling and inspection of the packing and marking for shipment and storage shall be
in accordance with the quality assurance provisions of the applicable container specification and the

-marking requirements of MIL-STD-129.

4.7 Methods of examination and test.

4.7.1 Visual and mechanical examination {see 3.1, 3.3, 3.4, 3.6 and 3.7). Attenuators shall be
examined to verify that the desTgn, construction, physical dimensfons, marking and workmanship are in
accordance with the applicable requirements.

4.7.2 Screening (see 3.5.1). Attenuators shall be screened as specified in 4.7.2.1 through 4.7,2.7.

4.7.2.1 Thermal shock. With the connections uncovered, attenuators shall be tested in accordance
with method 107 of MIL-5TD-202. The following details and exceptions shall apply:

a. Mounting - When applicable attenuators may be mounted on a heat sink.

b. Test condition - B, except the temperature extremes shall be those specified {see 3.1} and
the number of cycles shall be ten (10). Place attenuators in the cold chamber for one-half
(1/2} hour. Attenuators should be so positioned that they are exposed to freely circulating
chamber air. Remove attenuators from the cold chamber and place in the hot chamber for
one-haif {1/2) hour. Transfer shall take place within five (5] minutes of removai from the
cold chamber, one cycle consist of room temperature to cold, to room temperature to hot, and
back to room temperature.

4.7.2.2 Conditioning. Attenuators shall be conditioned as specified in 4.7.2.2.1 or 4,7.2.2.2,

4.7.2.2.1 Lossy attenuator element conditfoning. Subject attenuators to a temperature of 100°C #5°
C for a period of 48 {*12, -0) hours.

4.7.2.2.2 Resistive film attenuator conditioning. €ach end {input or output) of the attenuator
shall be subjected o a_ direct current power Tevel equal to the average power specified (see 3.1) at a
temperature of *+75'C #5° C for a period of 4B 3 hours {for a total of 96 hours). [Direct current
power level {s equal to the applfed voltage times current). During the conditioning test, the
attenuator shall be terminated in a 50-ohm resistive load.

12
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4.7.2.3 VYisua) and pechanical examination. Visual and mechanical examination of attenuators shall
be as specitied VA #.7.1.

4.7.2.4 Pre-burn-in electrical. Before the burn-in 1s performed, the parameters listed in table 1Y
as Preburn-Tn shall be measured at 25 {*0., -2)°C and the data recorded for all attenuators. MNethod of

4.7.2.4.1 OC resistance. The DL resistance centar conductor to center conductor and Center
conductor to case or ground (as applicable) for each side shall be measured usfng equipment capable of

measuring one hundredth of an ohm.
4.7.2.4.2 YSWR. The YSWR shall be measured as specified in 4.7.4 at a low power level.

4.7.2.4.3 Attenuation. The attenuatfon (insertion loss) between ends sha)) be measured as
specified in ¥.7.5, with the exceptfon that the signal source frequency shall be 100 Hertz (Hz).

4.7.2.5 Burn-in. Attenuators shall be burn-in for 120 hours for each end (for a total of 240

hours} under the following conditions:
a. Temperature « 75°C 85" C

b. Load » 50 or 72 #2 ohms {for coaxia) and stripline attenuators)
= Nomina) Voad (for waveguide attenuators)

¢. BC power input = 0.5 Watt, * 50 M, -0 m¥ into one end for 120 hours; apply this same power
to the other end for the next 120 hours.

4,7.2.6 Post burn-in electrical. After the burn-in, the same parameters speciffed ¢

be remeasured and the parametric change {(deita) shail be determined. Attenuators that
aore of the following delta 1imits shall be considered to have failed.

a. DC resfstance -- 223

b. VSWR -- 0.1

c. Attenuation -- 0.2 dB

4.7.2.7 Radfographic. Attenuators shall be examined in accordance with method 209 of MIL-STD-202,
the following aegiils shall apply:

a. A three-dimensional image quality fndicator, constructed of, and cantaining matertals which
are compatible with the attenuators being X-rayed, shall be available for s{multaneous
exposure with the attenuator. The image quality indfcator shall) utilize slots, wires, and
particles of sizes down to and including major dimensions equal to or less than 0.001 fnch.

b. Two views shall be required, at 90° to each other, and both perpendicular to the major (long)
axjs of the attenuator.

¢. The radfographs shal) be examined under variable 11ghting conditions and magnification of X
to 7X for the defects specified in paragraph 4 of MIL-STD-202, oethaod 209.

d. The attenuators that have been X-rayed and found acceptable shall be fdentified with 3 blue
dot. The blue dot shall be approximately 1/16 {ach in diameter. The color selected from
FED-STD-595 sha)) be any shade between 15102-15123 or 25102-25109. The dot shall be placed

50 that ¥t is readily visible but shall not cblfterate other attenuator markings.

e. Serfalization of attenuators {s required and must be correletable to the fiim views. One
filo copy 1s required to be shipped with the attenvators. The manufacturer {s not required
to retain f{lo copies. One copy of a report {s required for each lot shipged indfcating the
number gf attenuators radiographically fnspected, the number found acceptable and the number
rejected.

13
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4.7.3 Connector wear resistance {see 3.5.2). The connectors shall be subjected to 500 cycles of
connection and disconnection. A cycle shall consist of a firm connection made to both connectors of
the attenuator with the coupling means tightened to normal tightness and the connector then completely
disconnected and removed from the circuft. .

4.7.4 VSWR (at either end) {see 3.5.3). The VSWR of attenuators shall be measured at each end and
at the specified frequency (see 3.1},

4.7.4.1 Procedure. VSWR of attenuators shall be meastred using a system such as shown on figure

1. Tuners and pads shall be used, when necessary, to reduce residual VSWR of the system to a level
that will assure accurate results before connecting the assembly under test. The overall accuracy of

VSHR‘measurements shall be such that the absolute YSWR = (measured YSWR) +0.08 (maximum specified
YSKR).

4.7.5 Attenuvation [see 3,5.4). The attenuatfon of attenuators shall be measured using the

applicable test setup specified in table VII or equivalent, with the accuracy therein specified at the
frequency specified (see 3.1).

. #4.7.6 Electromagnetic interference (when specified) (see 3.1) (RF leakage) (see 3.5.5). The swept
frequency measurement shall bé made covering gﬁe total frequency range in steps not exceeding an

octave band {the appropriate stub antenna should be tuned to a quarter wave at midoctave).

fivad amnnn

£ Of 4
2. aLe @ vixes amoun ¥ Re pOwWeET 0
5

~
L'

-
L
pectrum aralyzer.

b. Place specified value of attenuation (see 3.1} fn the 1ine and note the difference in
readings on the spectrum analyzer.

€. Reset the attenuator to zero and place a A/4 stub (at midband) at one end of the flexible
coaxial cable and connected to the spectrum analyzer.

d. Place the test attenuator in a transmission Vine properly terminated and “SNIFF" the part
with the 1/4 stub. The 1/4 stub should come as close to the part as possible without
touchtng. Particular attention shall be given to connectors, fastening devices and flange

[P N

interfaces.

2. Any attenuation in excess of the value specified in 4.7.6b shall be cause for rejecting the
part.

4.7.7 Connector repeatability {see 3.5.6). Attenuators shall be tested for connector repeatability
using a system as shown on tigure 2, The following details shall apply:

2. Test at specified test frequencies or at three frequencies, one from each third of the rated
frequency range.

b. Perform 10 complete connects and disconnects, both ends separately.

€. Rotate attenuator through full 360° with each mating at approximately 36  increments.
d. Cleaning of connectors or reshaping of contacts is not permitted during test sequence.
e. Sidé thrust shall not be permitted during test.

4,7.8 Solderability (see 3.5.7). The terminals of the attenuator shal) be tested in accordance
with method 208 of MIL-51D-202.

4.7.9 Terminal strength/lead integrity (see 3.5.8). Attenuatars shall be tested as specified in
4.7.9.1 or §.7.5.7.

4.7.9.1 Terminal strength. Attenuators with termi{nals shall be tested in accordance with method
211 of MIL-STD-202, test condition A, applied force 1.5 pounds.

4.7.9.2 Lead integrity. Attenuators with leads shall be tested in accordance with method 211 of
MIL-37D-202, tested condition C. The applied force shall be 8 + 0.5 ounces. For leads with a section
modulus egual to or less than that of a lead with a cross-section of 0.006 X 0.20, the force shall be
3 * .3 ounces.

14
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4.7.10 Resistance to solvents (see.).5.9). Attenuatars shall be tested {n accordance with method
215 of MIL-STO-Z0Z. ATT portions of the attenuater shall be brushed.

4.7.11 Stability of attenuation {see 3.5.10). Attenuators shall be subjected to the tests as
specified Tn H.T.I%.T to 4.7.11.7 TncTusTve. At the conclusion of each of these tests, the
attenuators shail be examined for evidence of mechanfcal damage.

4.7.11.1 Mith temperature change. The change in attenuation with temperature change shall be
deteroined by measuring the atlenuation of the attenuvators {see 4.7.5 and figure 8) at 23°C #2°C with
a2 maxigum power input of 10 milliwatts {aM), and at both extremes of the operating temperature range
specified ?see 3.1?. Source and load impedance as seen from the junction of both thermal {solators
shall be reflectionless. When the dB 1s greater the 0.1 dB from reference to the extreme operating
temperature, figure B8 {5 a recommended test setup; however, for smaller change, figures 3 and B,
should be combined.

4.7.11.2 After thermal shock. Attenuators shall be tested in accordance with method 107 of
MIL.5TD-202. The following details shall apply:

a, Test condition - B, -65° C to +100° ¢

b. Measurements before and after thermal shock - Attenuation shall be measured (see 4.7.5 and

figure 9), at the {nspection conditions specified in 4.4, with minfoum fnput power and at
full-rated fnput power (see 3.1).

4.7.11.3 After vidration. Attenuators shall be tested in accordance with method 204 of
MIL-STD-202. The TollTowing details and exceptions shall apply:

a. Test condition - D (untess otherwise specified (see 3.1).

b. Method of mounting - Attenuators shall be attached to the vibration table by clamps. Unless
otherwise specified, a ¢lamp shall be placed around the center of each attenuator, and no
part of the attenuator shall touch any object other than the ¢lamp..

C. Durat:on of vibration - 1 hour in each of three mutually perpendicular directions (total of 3
hours).

d. Measurements after vibratfon - Attenuation shall be measured as specified tn 4.7.5.

4.7.11.4 After shock. Attenuators shal) be tested in accordance with method 213 of MIL-STD-202.
The following details shall apply:

a. Test condition - [ {unless otherwise specified {see 3.1).

b. Measurement after shock - Attenuatfon shall be measured as specified {n 4.7.5,

4.7.11.5 After oofsture resistance. Attenuators shall be tested fn accordance with method 105 of
MIL-5TD-202. The following detafls and exceptions shall apply:

a. [Initial measurements - Hot applicable.

b. Polarfzation and load - Hot applicable.

d. Fina) measurement - Attenuation shall be measured as specified in 4.7.5.

4.7.11.6 After salt spray. Attenuators shall be tested in accordance with method 101 of
MIL-STD-202.™ The Fo!lowgng detaits shall apply:

a. Special detai) - During the test, connectors shall be mated to capped dummy connectors.
b. Test condition - B.

¢. Examinations after exposure - Attenuators shall be examined for evidence of corrosfon or
pitting.

d. Measurements after salt spray - Attenuation shall be measured as specified fn 4.7.5 after the
attenuator has been cleaned of any salt accumulatfon.

15
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4.7.11,7 After peak power, Attenuators shall be supported in still air and free space at the
standard inspection conditions specified in 4.4. The specified peak power shall be applied for 1 hour
at each end {see 3.1)}. After the attenuator has cooled to standard inspection conditions (see 4.4},
attenuation shall be measured as speciffed in 4.7.5.

4.7.12 Sensitivity of attenuation {see 3.5.11)}. Sensitivity of attenuation of attenuators shall be
determined By measuring attenuation as specified in 4.7.5 at each extreme of the frequency range (see
3.1}, at full 1nput power (see 3.1) and any reference power, and at each extreme of the temperature

range {see 3.1). Sensitivity of attenuatfon shall be computed in accordance with the following
formulas;

Frequency sensitivity = adB 1
dg A

Power sensitivity aadd 1
4B ap

Temperature sensitivity = AdB 1
It

= adB  for class I1 A over 20 dB
s 2

Where:

4dB s Change in attenuation at either extreme of the operating frequency, at full input power, or at
efther extreme of the operating temperature (see 3.1)

dB = Attenuation at reference frequency, reference power, or reference temperature.
af = Change in frequency from reference to extreme, in GHz.

ap = Change in power from reference to full input, in watts.

at = Change in temperature from reference to extreme, fin *c.

4.7.13 Life. Attenuators shall be tested in the same manner as specified fn 4,7.2.5, and 4.7.2.6,
except the time shall be 380 hours for each end (for a total of 760 hours).

S. PACKAGING

5.1 Preservation. Preservation shall be Tevel A or C, as specified {see 6.2).

5.1.1 Level A.

5.1.1.1 Cleaning. Attenuators shall be cleaned in accordance with MIL-P-116, process C-1.
5.1.1.2 Orying. Attenuators shall be dried in accordance with MIL-P-116.

5.1.1.3 Preservative application. Preservatives shall not be used.

5.1.1.4 Unit packs. Each attenuator shall be individually unit packed one each in accordance with
submethod JI:B'Eg—HTElP-IIS insuring compliance with the applicable requirements of that
specification. Each attenuator exceeding four inches in overall length shall be placed within a
supplementary container conforming to PPP-B-566, PPP-B-676 or PPP-B-636.

5.1.1.5 Iantermediate packs. Those attenuators, unit packed as specified in 5.1,1.4 and not
requiring supplementary containers, shall be placed in intermediate contalners conforming to PPP-B-566
or PPP-B-676. Intermediate containers shall be uniform fn size, shape and quantities, shall be of
minfmum tare and cube and shall contain multiples of five unit packs, not to exceed 100 unit packs.
No intermedfate packs are required when the total quantity shipped to a single destination is less
than 100 unit packs.
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TABLE VII. Test setups for attenuatfon measurements.

JAttenuator| Attenuation | Test setup | Accuracy of attenuation !
i class | value, d8 | Wethod TFfgure | measurements |
[ | H

T TUp to 20, IncVibuai-channel audio T 3 TUp to 5 dB, incl - - 0.0 &3 |

substitution 10ver 5 to 10 dB, inc) - 0.02 dB
|Over 10 to 20 dB, inc) -
} 0.02 dB/10 dB

4 |0ver 20 to 30 dB, inct - 0.06 dB
[Over 30 to 100 dB, fnc) -

0.02 dB/10 dB

p to 10 g8, Inct - - U.U5 4B
Over 10 to 30 4B, inc) - 0.1 dB

Over 30 to 50 43, incl - 0.02 dB

Over 20 to
100, 1ncl

i
|
|
|
| Parallel IF
; substitution
|
Up to 30, TrclISTngle-channey audio
| substitution

v — — A — — ——— —

[~

Over 30 to

As above, using
50, 1ncl

calibrated 20 43
radio frequency

abbaninbam Fam
SLLTIHIa LT TWT

partfal RF sub-
stitution and RF
source supplying
20 o¥ peat
power (10 m¥W,
average)

il Up to 50, {nclIRF substitution
{Accuracy of the
RF standard at-
tenuator shall be
not tess than 0.1
dB/10 dB; stability
of the RF source
and stability and
sensitivity of the
detector at the
lowest level shall
each be at least 10
times better than

system accuracy)

i e — T — — — — — — ) T il e ] T —— — —— A ——

v . incl

(=
©
]
[

I53ignai generator
(Accuracy of the
signal-generator
output attenuator
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RF
LEVEL Ly <o SQUARE LAW

20 dB | I

MIN I : | | T: Tt
RF 3 T T | b l I | 9 )
SIGNAL 2 S é 1> u
SOURCE ATTENUATOR AUDIO

UNDER TES STANDARD LEVEL
ATTENUATOR  {NDICATOR
AF

JYY mobuLaToR

FIGURE 5. Test setup for attenuation measurements for class Il attenuators up to 30 dB,
TncY., by single-channel audio-subst{tution method.
LEVEL
MONITOR 2
t 1 I 2o | ° 1 t
| | 1 'T T
s n [ T T L <A < N
GH—< L1 o £ e <1 1 JoeTecTor
< R
I
RF 516 !SOLATOR | | | . INDICATOR ,
SOURCE ~ 20dB RF STD ATTEN EeT —V
ATTEN UNDER TES
VSWR < 1,20 MAX
FIGURE 6. Test setup for attenuation measurements for class III attenuators up to 50 dB,
inci., by Rr-substitution metnod.
SIG GEN
TN 7~ Z-
0 ~0,
e—  —
INT t I . ' I t
LEVEL ; '
MONITOR 5/‘ ;T T / " T T Y
. ® Z é ﬁ
- 2 g . § . —/
LEVEL
INT ISOLATOR ATTEN INDICATOR
RF OUTPUT 20 dB UNDER . v, -
ATTEN MiN TEST DE TECTOR
FIGURE 7. Test setup for attenuation measurements for class IV attenuators up to

B0 dB, incl., by signal-generator method.
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T'E MP ATTENUATOR
CHAMB UNDER TEST
St B B s
v T T T
SIGNAL @ g 9— —@ @
SOURCE
' N
AT
Tgﬁgr 2 LOW VSWR, LOW-LOSS
THERMAL ISOLATORS

STEP |, REFERENCE READING FOR ZERO SET.

STEP 2, INSERT ATTENUATOR UNDER TEST
BETWEEN BOTH THERMAL ISOLATORS.

FIGURE 8. Modification of test setup for attenuation measurement at extreme temperature,

ZO
le——oo

I

STEPI,LOW LEVEL

MEASUREMENT x t i

b
'

————

ATTENUATOR
UNDER TEST
Zg 2, d8B
STEP 2, HIGH-POWER | }
MEASUREMENT I I I t 1 <
| | < ><
L) § T T l § l T T gpowen
P o ' TERMIN-
' | ATION
IrApPLY FuLL- !
RATED INPUT COUPLING OF
POWER TO DIRECTIONAL
AT TENUATOR COUPLER MUST
UNDER TEST NOT VARY AS
FUNCTION OF
POWER AT FULL-
RATED INPUT
POWER OF
AT TENUATOR

FIGURE 9. Modification of test setup for attenuation measurement at high power.
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5.1.2 Level B. The level B preservation for attenuators shall be as specififed for level A except
that submeTthod [C-1 or IC-3 of MIL-P-116 shall be used 1a 1leuw of submethod IA-8.

5.1.3 Level'C. The level C preservation for attenuators shall conform to the MIL-STD-794
requirements ror this ieveil.

5.2 Packing, Packing shall be level A, B or C, as specified (see 6,2).

5.2.1 Llevel A. Attenuators, preserved as specified in 5.1, shall be packed in wood boxes
conforming to PPP-B-601, overseas type or PPP-B-621, class 2. Closure and strapping shall be in
accordance with the applicable container spaecification except that metal strapping shall conform to
QQ-S-781, type 1, finish A. The requirements for level B packing shall be used when the total

quantity of a stock numbered attenuator for a single destination does not exceed a packed volume of
one cubic foot.

5.2.2 Level B, Attenuators, preserved as specified in 5.1, shall be packed 1n fiberboard
containers conforming to PPP-B-636, class weather resistant, style optfonal, special requirements.

The requirements for box closure, waterproofing and reinforcing shall be 1n accordance with method V
of the PPP-8-636 appendix. '

5.2.3 Level C. Attenuators, preserved as specified 1n 5.1, shall be packed in fiberbeard
containers conforming to PPP-B-636, class domestic, style optional, special requirements. Closures
shall be in accordance with the appendix theretc.

5.2.4 Unitized loads. Unitized Yoads, commensurate with the level of packing specified in the
contract or order, shall be used whenever total quantities for shipment to one destination equal 30
cubic feet or more. (Q(uantities less than 40D cubic feet need not be unitized., Unitized loads shall be

uniform in size and quantities to the greatest extent practicable.

5.2.4.1 Level A. Attenuators, packed as specified in 5.2.1, shall be unitized on pallets in
conformance with the MIL-STD-147, load type 1, with a wood cap (storage aid 5) positioned over each
load. -

5.2.4.2 Level B. Attenuators, packed as specified in 5.2.2, shall be unftized as specified in
5.2.4.1 except that weather resistant fiberboard caps (storage aid 4) shall be used in 1feu of wood
caps.

5.2.4.3 Level . Attenuators, packed as specified 1n 5.2.3, shall be unitized as specified in
5.2.4.2 except that the fiberboard caps shall be class domestic.

5.3 Marking. In addition to any special or other identification marking required by the contract
(see 6.7), each unit supplementary and exterior container and unitized load shall be marked in
accordance with MIL-STD-129. The complete military or contractor's type or part number, as applicable
(including the FSCM), shall be marked on all unit and suppiementary packs In accordance with the
identification marking provisions of MIL-STD-129.

5.4 General.

5.4.1 Exterior containers. Exterior containers (see 5.2.1, 5.2.Z and 5.2.3) shall be of a minimum
tare and cube consistent with the protection required and shall contain equal quantities of identical
stock numbered {tems to the greatest extent practicahle,

5.4.2 Packaging inspection. The Inspection of these packaging requirements shall be in accordance
with 4.6.7,

5.4.3 Army acquisitions.

5.4.3.1 Level A and 8 unit and intermediate packs. In addition to that specified in 5.1.1.4 and
5.1.1.5, unTt and TntermedTate containers shall efther be weather or water resistant (e.g., varfety 2
of PPP-B-566 or PPP-B-676) or overwrapped with waterproof barrier materials. Intermediate containers
shall not exceed 50 unit packs. Intermediate containers shall not be reguired when the total quantity
to be shipped will result in only one intermediate pack per shipping container.
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5.4.3.2 Level A and B packing. When the gross weight exceeds 200 pounds or the container length
and width {538 x 28 Tnches or more and the weight exceeds 100 pounds, 3 x 4 inch skids (laid flat)
shall be applied in accordance with the requirements of the container specification. Unitization
shall be required when the containers specified 1n 5.2.1 and 5.2.2 do not require skids; quantities
per destination exceed efther & total of 250 pounds {excluding the paliet) or a volume of 20 cubic
feet; and the container size permits use of one of the pallet patterns of MIL-STD-147. A quantity of
containers, packed as specified, except that container strapping may be omftted, shall be placed on a
pallet, load type I conforming to MIL-STD-147. For level B, unit containers which meet these
requirements may be palletized without further packing. The pallet shall conform to NN-P-71, type 1V,
group | or II woods. The load shall be "bonded” to the pallet by strapping conforming to QQ-S-781,
type i, finish A, or shrink fiim conforming to iL-P-378, type I¥. Stretch wrap in accordance with
MIL-5TD-147 s azuthorized for shipments within the contfnental Unfted States and for contafnerized
shipments.

6. MNOTES

6.1 intended use. Attenuators covered by this specification are fntended for use in the radio and
oicrowave frequency region.

6.1.1 Packaging intended use. The preservation, packing and marking specified herein are fntended
for direct shipments to the Government. However, this specification may also be used for the
preparation of attenuators for shipment from the parts contractor to the original equipment
manufacturer,

6.2 Ordering data. Procurement documents should specify:

6.2.1 For attenuators covered by specification sheets (see 3.1). Procurement documents should
specify the following:

a. Title, number, and date of this specificatfon.

b. Tiglg. numge{i and date of the applicable specification sheet, and attenuator class (see
1.2.1 and 3.1},

Levels of preservation and packing required (see 5.1 and 5.2).

If specia) or additional {dentification marking is required (see 5.3).

Magnes{um alloy, only when spec{fied [see 3.1},

. Part number.

-0 an

6.3 Quatification. With respect to products requiring qualificatfon, awards will be made only for
products which are at the time set for opening of bids, qualified for inclusion fn applicable
qualified products 1ist whether or not such products have actually been so listed by that date. The
attention of the contractors is called to this requirement, and manufacturers are urged to arrange to
have the products that they propose to offer to the Federal Government tested for qualification in
order that they may be eligible to be awarded contracts for the products covered by this
specification. The activity responsible for the qualified products 1ist 1s the Naval Electronic
Systens Command, ELEX 8111, Department of the Mavy, Washington, DC 20363; however, fnformation
pertaining to qualification of products may be ohtained fron the Dafense Electronics Supply

=1 LS e uvLteénse “3 JUPpPIy CEHtEr'
{DESC-E}, Dayton, OH 45444,

6.3.1 Copfes of “Provisions Governing Qualification® $D-6 may be obtained upon application to
Cormanding Officer, Maval Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

6.4 Conditions for use of level B nresaervation. When level B preservation §s spacified {soe
5.1.2), this degree of protection shouTd be used for the acquisition of attenuators for resupply

worldwide under known faverable handlfing, transportation and storage conditions.

6.5 Changes from previous issus. Asterisks are not used fn this revision to identify changes with
respect to the previcus {ssue, due to the extensiveness of the changes.
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Custodians: ' Preparing activity:
Army - 'ER Navy - EC
Navy - EC

Afr Force - 85

Review activities: -098
Army - MI
Afr Force - 11, 17, 99
DLA - ES

User activities:
Navy - AS, MC, SH

Army - AR
Agent: '
DLA ~ ES -.
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APPENDLX

Group Qualffication

10, SCOPE
10.1 Scope. This appendix provides manufacturers & grouping that can be used to
obtain qualificatiou for a number of ftems by qualifying one {tem in a group, The

grouping shall be in accordance with the folltowing table. MNanufacturers may qualify
at a lower frequency range than Yisted Iin the characteristics of qualifying
attenuvator column of the table. This will qualify attenuators with the state
characteristics in a group from this frequency range down to the lowest frequency
range specified. Attenuators having requirement for a higher average power rating
than the qualifying attenuator may be qualiffed providing they pass the higher power
requirement. This appendix 1s a mandatory part of the specification. The
informatfon contafned herein is intended for compliance.

TABLE YIIl. Grouping for qualification.

Low average power
Attenuation 20 dB

to 2.60 - 3.95% GH
Low to high averag
Attenuation 20 to

27

z
¢ power
0 dB

i | |
i Group | Characteristics of i Characteristics of attenuators qualified
%number = qualifying attenuators {
| ] |
| 1 | Waveguide | Waveguide
' l Class 1 (see table 1) Classes I, IIA and B, I11 and IV
Screened Screened or nonscreened

| | Frequency range 18.26.5 GHz | Frequency range 18-26.5 GHz
i | I to 2.80 - 3.95 GHz
{ | Low average power | Low to high Average power
: l Attenuation 20 dB : Attenuation 20 to 0O dB8
I | |}
| 2 | Wavegquide | Wavegutide
] ] Class 1| | Classes !, IIA and B, IT1 and IV
| | Nonscreened | Nonscreened
i | Frequency range 18-26.5 GHz | Frequency ranges 18-26.5 GHz
| | | to 2.60 - 3.95 GHz
i ] Low average power | Low to high average power
! { Attenuation 20 dB = Attenuation 20 to O dB
| ] )
| 3 | Waveguide | Wavegufde

- | | Class IIA ] Classes I1A and B, III and 1V
i | Screened | Screened or nonscreened
i | Frequency range 18-256.5 GHz | Frequency range 18-26.5 GHz

. I | I to 2.60 - 3.95 GHz
| | Low average power | Low to high average power
{ I Attenuation 20 dB = Attenuvatfon 20 to O dB
| T I
| 4 I Waveguide | Waveguide
i ] Class 11A i Classes 1IA and B, IIl and 1V
| | Monscreened i Nonscreened
| I Frequency range 1B-26.5 GHz | Frequency range 1e 26.5 GMz
| | | to 2.80 - 3.85 &
) [ Low average power | Low to high average power
{ i Attenuation 20 dB } Attenuation 20 to Q0 dB
1 | L
| 5 | Waveguide | Wavegutde
| | Class [I11 | Classes II1 and IV
) | Screened | Screened or nonscreened
i i Frequency range 18-26.5 GHz i Frequency range 18-26.5 GHz
| !
| t |
| I |
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TABLE VIII.

MIL-

A-3933E

APPENDIX

Grouping for qualification - Continued.

Low average power
Attenuation 40 d8

to 2.50 - 3.95 GHz
Low to high average power
Attenuation 40 to 21 dB

I |
i Group i Characteristics of I Characteristics of attenuators qualified
|number | qualifying attenuators }
|
|
6 | Wavegufde | Waveguide
| Class III | Classes ITI and IV
| Nonscreened | Nonscreened
| Frequency range 18-26.5 GHz | Frequency range 18-26.5 GHz
I to 2.60 - 3.95 GHz
Low average power Low to high average power
| Attenuation 20 dB } Attenuation 20 to O dB
]
[} |
7 | Waveguide | Waveguide
| Class IV | Class 1V¥
I Screened | Screened or nonscreened
| Frequency range 18-26.5 GHz | Frequency range 18-26.5 GHz
| | to 2.60 - 3.95 GHz
[ Low average power | Low to high average power
| Attenuation 20 d8 | Attenyation 20 to 0 dB
| |
-1 I
8 | Waveguide | Waveguide
| Class IY ! Class 1V
| Nonscreened | Nonscreened
| Frequency range 1B-26.5 GHz | Frequency range 18-26.5 GHz
| | to 2.60 - 3.95 GHz
| Low average power | Low to high average power
{ Attenuation 20 dB = Attenuation 20 to O dB
[ T
9 | Waveguide | Waveguide
| Class I | Classes 1, IIA and B, II1 and IV
i Screened | Screened or nonscreened
| Frequency range 18-26.5 GHz | Frequency range 18-26.5 GHz
| | to 2.60 - 3.95 GHz
| Low average power | Low to high average power
; Attenuation 40 dB | Attenuation 40 to 21 dB
|
| I
10 | Waveguide | Waveguide
| Class 1 | Classes I, ITA and B, II1 and IV
| Nonscreened | Nonscreened
| Frequency range 18-26.5 GHz | Frequency range 18-26.5 GHz
| | to 2.60 - 3.95 GHz
| Low average power | Low to high average power
| Attenuation 40 dB ] Attenuation 40 to 21 dB
} |
| 3
i1 | Waveguide | Waveguide
| Class 1IA | Class 1IA and B, III and 1V
| Screened | Screened or nonscreened
| Frequency range 18-26.5 GHz | Frequency range 18-26.5 GHz
| i
I ]
| |
i |

—————— ——— T T p——— ——— . — T e St e e M S S et it S mu
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TABLE VIII.

Grouping for qualification - Continued.

MIL-

A-3933E

APPENDIX

Low average power
Attenuatfon &0 dB

ta 2 EN _ 71 QE U
«0 L£.0V - J.573 uUnd

Low to high average power
Attenuation 60 to 41 dB

2%
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| T T
| Group | Characteristics of | Characteristics of attenuators qualified !
|number : qualifying attenuators } =
|
| T | |
| 12 | Waveguide | Waveguide i
| | Class 11A | Classes IIA and 8, 111 and 1V 1
i | Ronscreened i Nenscreened |
| | Frequency range 18-26.5 GHz | Frequency range 18-26.5 GHz |
I ] | to 2.60 - 3.95 GHz ]
| | Low average power | Low to high average power |
: : Attenuation 40 dB : Attenuation 40 to 21 d8B :
| I | B - |
| 13 | Waveguide | Wavegufde |
| I Class III | Classes III and 1V I
| | Screened | Screened or nonscreened
| | Frequency range 1B-26.5 GHz | Frequency range 1B-26.5 GHz |
] | j to 2.60 - 3.95 GHz I
I | Low average power | Low to high average power |
: : Attenuatfon 40 dB : Attenuatfon 40 to 21 dB |
. . . |
| 14 | Wavegquide | Waveguide |
i I Class 111 | Classes II1 and IV |
l | Nonscreened | Nonscreened |
| | Frequency range 18-26.5 GHz | Frequency range 18-26.5 GHz H
| | |l to 2.60 - 3.95 GH2z |
| | Low average power )] Low to high average power |
: } Attenuation 40 dB | Attenuatfion 40 to 21 dB !
|
| | T |
1 15 | Wavegufde | Wavegqufde 1
i | Class 1v | Class 1v |
[ | Screened | Screened or nonscreened |
| | Frequency range 18-26.5 GHz | Frequency range 18-26.5 GHz |
| | | to 2.60 - 3.95 GH:z !
| | Low average power | Low to high average power |
: : Attenuation 40 dB : Attenuation 40 to 21 dB |
| T | |
| 16 | Mavequide | Waveguide |
| I Class 1v | Clags 1V )
i | Nonscreened | Nonscreened |
| ! Frequency range 18-26.5 GHz | Frequency range 18-26.5 GHz |
| | I to 2.60 - 3.95 GHz I
1 | Low average power | Low to high average power
i : Attenuation 40 dB ! Attenuation 40 to 21 dB i
1
] T T |
| 17 | Vaveguide | Waveguide I
I | €lass | | Classes 1, IIA and B, 11] and IV I
1 | Screened | Screened or nonscreened
= : Frequency range 18-26.5 GHz | Frequency range 18-26.5 GHz !
I L)
I ] I |
| | ! |
| I | |




TABLE VIII.

MIL-

A-3933E

APPENDIX

Grouping for qualification - Continued.

| [ | ]
| Group | Characteristics of ] Characteristics of attenuators qualified |
Inumber | qualifying attenuators | }
i ]
| T r 1
i 18 | Waveguide | Waveguide i
| | Class 1 . | Classes I, IIA and B, IIT and 1V |
i i Nonscreened i Honscreenad i
| | Frequency range 18-26.5 GHz | Frequency range 18.26.5 GHz |
l | | to 2.60 - 3.95 GHz |
| Low average power | Low to high average power |
| | Attenuation 60 dB [ Attenuation 60 to 41 d8 i
| | I
| T T |
i 19 | Waveguide ! Wavegquide |
| ] Class IIA | €lasses IIA and B, III and I¥ |
| | Screened | Screened or nonscreened i
| | Frequency range 18-26.5 6Hz | Frequency range 18-26.5 GHz |
| | i to 2.60 ~ 3.95 GHz |
] | Low average power I Low to high average power |
| : Attenuvation 60 dB | Attenuation 60 to 41 dB8 }
| }
T T r \
[ 20 | Waveguide | Waveguide |
| I Class I11IA | Classes IIA and B, II1 and 1V |
{ ! Nonscreened | Nonscreened
i | Frequency range 18-26.5 GHz | Frequency range 18-26.5 GHz
| | | to 2.60 - 3.95 GHz |
| | Low average power | Low to high average power |
i | Attenuation 60 dB = Attenuation 60 to 41 d8 I
| 1
I I ] |
| 21 | Waveguide | Wavegquide |
| I Class 111 | Classes III and IV !
| ] Screened | Screened or nonscreened ]
| | Frequency range 18-26.5 GHz | Frequency range 18-26.5 GHz |
| l ] to 2.60 - 3.95 GHz |
Low average power | Low to high average power |
} | Attenuation 60 dB | Attenuation 60 to 41 dB |
] |
| T T |
| 22 | Maveguide | Waveguide !
| i Class 111 ! Classes I11 and IV !
| | Nonscreened | Nonscreened |
| | Frequency range 18-26.5 GHz | Frequency range 18-26.5 GHz |
| ] | to 2.60 - 3.95 GHz l
| | Low average power | Low to high average power
| | Attenvation 60 dB [ Attenuatfon 60 to 41 dB {
| | |
| | [ i
| 23 | Wwaveguide | Waveguide |
| | Class IV | Class 1V l
: : Screened , Screened or nonscreened l
i i i }
i | | |
| | | |
| | [ |

fFrequency range 18-26.5 GHz

Low average power
Attenuation 60 dB

Frequency range 18-26.5 GHz
to Z2.60 - 3.95 GHz

Low to high average power
Attenuation 60 to 41 dB
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TABLE ¥II1.

MIL-A-3933E
APPENDIX

Grouping for qualification - Contfnued.

Characteristics of attenuvators qualtified

Low average power
Attenuation 20 dB

to 22-33 GHz
Low to medium average power
Attenuvation 20 to 0 dB

| | | i
| Group | Characteristic | |
inumber § quaiifying att tors i i
| |
| | I |
| 24 | Waveguide | Vaveguide |
| | Class 1Y | €lass 1v |
| | Nonscreened [ Honscreened |
i | Frequency range 18-25.5 GHz | Frequency range 18-26.5 GHz |
| | | to 2.60 - 3.9% GH:z |
| | Low average power | Ltow to high average power |
: : Attenuation 60 dB : Attenuatfon 60 to 41 dB |
t T | I
I 25 | Mavegquide | Wavequide |
| | Class 1 | Classes 1, IIA and B, Il and IV |
| { Screened | Screened or nonscreened |
| | Frequency range 220-325 GHz | Frequency range 220-325 GHz |
| ] | to 22-33 GHz '
[ | Low average power | Low to medium average power
1 | Attenuation 20 dB | Attenuation 20 to O dB |
| U I I
T H T |
| 26 | Vaveguide I Waveguide |
| | Class | I Classes I, I1A and B, IL1 and 1V |
I | Nonscreened | Moenscreened l
l | Frequency range 220-325 GHz | Frequency range 220-325 GHz |
| I | to 22-33 GH:
t | Low average power i Low to medium average power
: [ Attenuatfon 20 dB I Attenuatton 20 to O dB }
| |
| I 1 | v
| 27 | Waveguide | Waveguide [
| | Class 11A | Ctasses 11A and B, I1I and IV |
I | Screened | Screened or nonscreened |
| | Frequency range 220-325 GHz | Frequency range 220-325 GHz (
[ | Il to 22-33 GH:z |
} | Low average power | Low to medium average power |
| : Attenuation 20 dB : Attenuation 20 te O d8 =
T | |
| 28 | Waveguide { Wavequide |
| | Class 1A | Classes 11A and 8, E11 and 1V (
| | Nonscreened | Nonscreened
| | Frequency range 220-325 GHz | Frequency range 220-325 GHz {
l | [ to 22-33 GHz |
| | Low average power | Low to medium average power |
= : Attenuatfon 20 d6 : Attenuvation 20 to O dB |
|
7 T i i
| 29 | Maveguide | Wavegufde |
| Class I11 | Classes 111 and IV |
| Screened | Screened or nonscreened |
: Frequency range 220-325 GHz I Frequency range 220-325 GHz |
{ { ‘
| | |
| | I

3l
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APPEND I

TABLE VIIT. Grouping for qualification - Continued.

Group l
number |

Characteristics of
qualifying attenuators

Characteristics of attenuators qualified

|
|
—
|
:

Waveguide Wavegquide
Class 111 Ciasses [II and IV
Nonscreened Nonscreened

Frequency range 220-325 GH:z

Low average power
Attenuation 20 dB

Frequency range 220-325 GHz
to 22-33 GHz
Low to medium average power

Attenuvation 20 to 0 dB

— — ————— T —— — i i gy . B T—— ——— iy = i A . S

Frequency range 220-325 GHz

Low average power
Attenuation 40 dB

Frequency range 220-325 GHz
to 22-33 GHz

Low to medium average power
Attenuation 40 to 21 d8

|
|
|
1}
|
|
|
|
|
|
)
]
T T
| 31 Waveguide | Waveguide
| Class 1Y | Class 1V
| Screened | Screened or nonscreened
| fFrequency range 220-325 GHz | Frequency range 220-325 GHz
| | to 22-33 GHz
| Low average power | Low to medium average power
| Attenuation 20 dB | Attenuation 20 to 0O dB
| |
| T T
| 32 | Waveguide | Waveguide
| | Class IV | Class IV
! | Nonscreened | Nonscreened
| | Frequency range 220-325 GHz | Frequency range 220-325 GHz
) | | to 22-33 GHz
| | Low average power | Low to medium average power
l { Attenuation 20 dB i Attenuatfon 20 to O d8
| r i
! 33 | Waveguide | Waveguide |
I [ Class [ | Classes I, I1A and B, II1I and 1V |
| | Screened | Screened or nonscreened |
| | Frequency range 220-325 GHz | Frequency range 220-325 GHz |
| | | to 22-33 GHz |
i | Low average power | Low to medium average power |
! | Attenuation 40 dB | Attenuation 40 to 21 dB8 }
| | |
T ! 1 '
| 34 | Waveguide | Waveguide |
| | Class I | Classes 1, 1IA and B, II! and IV |
| | Nenscreened | Nonscreened |
I | Frequency range 220-325 GHz | Frequency range 220-325 GHz i
] | | to 22-33 GHz
| | Low average power | Low to medium average power
I | Attenuation 40 dB | Attenuation 40 to 21 dB {
| | |
T T B T - N o |
| 35 Waveguide | Wwavegquide |
| Class IIA | Classes 1IIA and B, III and IV |
] Screened | Screened or nonscreened 1
| |
| |
| !
| 1
i I

32
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APPENDIX

Grouping for qualification - Continued.

Characterfstics of attenuators qualified

Frequency range 220-125 GH2

Low average power
Attenuatfion 60 dB

Frequency range 220-325 GHz
to 22-33 GHz

Low to medium average power
Attenuatfon 50 to 41 dB

i3

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T01:49Z
Check the source to verify that this is the current version before use.

] 1] T |
] Group | Characteristics of | |
|number | qualifyfng attenuators : =
| I

I ! | |
I 36 | Waveguide | waveguide |
l { Class 11A |l Classes 11A and 8, III and IV |
| i Honscreened i Nonscreened i
| | Frequency range 220-325 GHz | Frequency range 220-325 GHz |
) | I to 22-33 GH2 ]
l | Low average power { tow to medfum average power ]
| | Attenuation 40 dB : Attenuation 40 to 21 dB |
{ 1

i u [ I
| 37 | Waveguide | Waveguide |
| I Class 111 | Classes 111 and 1V |
I 1 Screened | Screened or nonscreened |
| ) Frequency range 220-325 GHz | Frequency range 220-325 GHz |
! ] | to 22-33 GHz |
1 | Low average power | Low to medfum average power |
| i Attenuation 40 48 ) | Attenuvation 40 to 21 dB l

] )

] 1} |
| 38 | Waveguide [ waveguide ]
| | Class 11 | Classes I11 and IV
| | Nonscreened | Honscreened
| | Frequency range 220-325 GHz | Frequency range 220-325 GHz |
| | | to 22-33 GHz l
1 | Low average power ! Low to medium average power |
| ! Attenuation 40 dB ! Attenuation 40 to 21 dB !
1 ) 1 [
| ] ] }
| 39 | Wavegquide | Waveguide |
i I Ctlass 1V ) Class 1V |
| | Screened | Screened or nonscreened |
| | Frequency range 220-325 GHz | Frequency range 220-325 GHz |
l | i to 22-33 GHz l
1 | Low average power | Low to medfum average power
} : Attenuation 4D dB : Attenuvation 40 to 21 dB :
l 1 T |
i 40 | Waveguide ! Wwaveguide |
i I Class 1V | Class IV l
| | Nonscreened | Monscreened
| | Frequency range 220-.325 GHz | Frequency range 220-325 GHz }
I | ! to 22-33 GHz l

| Low average power | Low to medium average power i
: { Attenuation 40 dB : Attenuation 40 to 21 dB8 {

1
L 1 [} L
1 41 | Waveguide | Waveguide |
! ] €lass 1 | Classes !, 11A and B, 111 and 1¥ I
I ! Screened : Screened or nonscreened
1 | ] . !
| i ! |

| | i
| l | |
| | i )




MIL-A-3933E
APPENDIX

TABLE Vill. Grouping for qualification - Continued.

Frequency range 220-325 GHz | Frequency range 220-325 GH
to 22-33 GHz
Low to medium average power

Attenuation 60 to 41 dB

Low average power
Attenuation 60 dB

| T
| Group [ Characteristics of | Characterfistics of attenuators qualified
Inumber | qualifying attenuators |
| ! i
l 1 T
| 42 | Waveguide i Waveguide
| | Class 1 | Classes I, 1IA and B, 111 and 1V
i | Nonscreened | Nonscreened
I | Frequency range 220-325 GHz | Frequency range 220-325 GHz

| | to 22-33 GHz

| Low average power | Low to medium average power
: : Attenuation 60 dB I Attenuation 60 to 41 d8
i I 1
| 43 | Wavegquide | Waveguide
| | Class 11IA ] Classes 1IIA and B, I1! and 1V
] | Screened | Screened or nonscreened
| | Frequency range 220-325 GHz | Frequency range 220-325 GHz
i | | to 22-33 GhHz
l [ Low average power | Low to medium average power
| : Attenuation 60 dB : Attenuation 60 to 41 dB
|
[ I LI
| 44 | Waveguide | Waveguide
] | Class IIA | Classes IIA and B, III and IV
| | Nonscreened | Nonscreened
| | Frequency range 220-325 GHz | Frequency range 220-325 GHz
I | | to 22-33 GHz
| | Low average power i Low to medium average power
| | Attenuation 60 dB | Attenuation 60 to 41 dB
i I |
| [ T
| 45 | Waveguide | Maveguide
| | Class II1 | Classes IIl and IV
| | Screened | Screened or nonscreened
| | Frequency range 220-325 GHz | Frequency range 220-325 GHz
i | | to 22-33 GHz
1 | Low average power | Low to medfum average power
: : Attenuation 60 dB | Attenuation 60 to 41 dB

|
| | |
| e6 | Waveguide ! Waveguide
| | Class II1 | Classes 11l apd IV
| | Nonscreened | Nonscreened
I | Frequency range 220-325 GHz | Frequency range 220-325 GHz
| [ | to 22-33 GHz
| | Low average power | Low to medium average power
: : Attenuation 60 dB | Attenuation 60 to 41 dB
I

| I |
] 47 | Waveguide | Waveguide
| | Class 1v | Classes IV
! ! Screened | Screened or nonscreened
i i i
| | 1
| | |
I | |
| I I

i3
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MIL-A-3933E .

APPERDIX

TABLE VIIl. Grouping for qualffication - Continued.

Frequency range DC-456 GHz

High average power
Attenuation 20 dB

Frequency range {GHz} DC-46, DC-26.5,
0C-.18, DC-12, DC-8 and DOC-2
High average power

Attenuation 20 to O dB

| [ [
| Group } Characteristics of | Characteristics of attenuators qualified
|number : qualifying attenuators :
!
T | T
| 48 | Waveguide | waveguide
| | Class 1V i Class IV
| | Nonscreened | Nonscreened
] | Frequency range 220-325 6Hz | Frequency range 220-325 GHz
} | ] to 22.33 GHz
| | Low average power { Low to average power
I | Attenuation 60 dB | Attenuation 60 to 41 d8
| 1 i
| | 1
| 49 | Coaxial i Coaxtal
i ] Class 1 | Classes 1, [YA and 8, [i] and 1V
| | Screened | Screened or nonscreened
| | Frequency range DC-46 GHz | Frequency range (GHz) 0C-46, 0C-26.5,
| | pt-18, DC-12, DC-8 and DC.2
Low average power Low average power
= ! Attenuation 20 dB : Attenuation 20 to O dB
] T T
I 50 | Coaxial { Coaxial
1 | Class 1 ] Classes I, 11A and B, 11l and IV
1 | Nonscreened | Nonscreened
i i Frequency range BC-45 GH2 ] Frequency range {GHz) DC-46, DC-26.5,
| | | pc-18, 0C-12, 0C-B and DL-2
{ i Low average power | Low average power
i : Attenuation 20 dB8 | Attenuation 20 to 0 dB
i |
t T T
i 51 | Coaxial ] Coaxial
] | Class 1 | Ctasses 1, 11A and B, 111 and IV
i | Screened | Sereened or nonscreened
| | Frequency range DC-46 GHz | Frequency range {GHz) DBC-46, 0C-256.5,
| { {f pc-18, DC-12, 0C-8 and 0C-2
| | Medium average power | Medium average power
= : Attenuation 20 dB } Attenuation 20 to 0 dB
| [ T
| 52 | Coaxfal | Coaxial
| | Class 1 | Classes I, [1A and B, 111 and IV
I | Nonscreened | Nonscreened
| | Frequency range 0C-46 GH:z | Frequency range (GHz) DC-46, DC-26.5,
) | { noc-18, 0C-12, 0C-8 and DC-2
| } Medium average power | Medium average power
| : Attenuatian 20 dB : Attenuatfon 20 to O dB
| T
53 ] Coaxial | Coaxial
| €lass 1 ] Classes [, Ii4a and B, 11! and 1V
: Screened : Screened or nonscreened
| |
| |
1 |
] |

——— A S T ——
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TABLE VIII.

MIL-

A-3933E

APPENDIX

Grouping for qualification - Continued.

Frequency range DC-46 GHz

High average power
Attenuation 20 dB

Frequency range {GHz) 0C-46, DC-26.5,
pC-18, DC-12, DC-8 and DC-2

High average power

Attenuation 20 to O dB

36
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| | |
| Group | Characteristics of | Characteristics of attenuators qualified I
Inumber | qualifying attenuators I =
| }
i ] | |
| 54 | Coaxial | Coaxial 1
] I Class 1 |l Classes I, IIA and B, III and TV l
i | Nonscreened | Monscreened
l | Frequency range DC-46 GHz | Frequency range {GHz) DC-46, DC-26.5, |
| | DpC-18, DC-12, DC-8 and OC-2 |
i High average power | High average pawer I
: } Attenuation 20 dB { Attenuation 20 to O dB |
]
| ] | 1
| 55 | Coaxial | Coaxtfal |
| | Class TIA | Classes ITA and B, III and IV
| | Nonscreened I Nonscreened
| | Frequency range DC-46 GHz | Frequency range (GHz) DC-46, DC-26.5, |
| } | nC-18, 0C-12, DC-8 and DC-2 ]
| | Low average power | Low average power |
; { Attenuatfon 20 dB : Attenuation 20 to 0 dB |
|.
i | i |
| 56 | Coaxtal | Coaxfal |
| | Ciass 11A { Classes IIA and B, III and 1V |
| | Nonscreened | Nonscreened |
| | Frequency range DC-46 GHz | Frequency range {GHz) DC-46, DL-26.5,
| I | nC-18, DC-12, DC-8 and DC-2 |
| | Low average power | Low average power
| : Attenuatfon 20 dB : Attenuatton 20 to D dB =
|
| I 1 |
| 57 | Coaxiad | Coaxial |
| | Class 1IA | Classes IIA and B, III and IV ]
i } Screened | Screened or nonscreened I
i [ Frequency range DC-46 GHz I Frequency range {GHz) DC-46, DC-26.5, |
| I | pC-18, DC-12, DC-B and DC-2 |
| ! Medium average power | Medium average power I
, : Attenuation 20 dB = Attenuation 20 to 0 dB [
|
| I T I
| 58 ! Coaxial | Coaxial |
| Class 114 Classes IIA and B, I11 and 1V |
| Nonscreened Nonscreened i
| | Frequency range DC-46 GHz | Frequency range (GHz) DC-46, DC-26.5, |
} | | oC-18, DC-12, DC-8 and DC-2 |
| | Medium average power | Medium average power [
| | Attenuation 20 dB 1 Attenuation 20 to D dB ]
| I | |
| I | |
| 59 | Coaxia) | Coaxfatl |
| | Class I1A [ Ctasses T!A and B, lI] and IV
% : Screened } Screened or nonscreened
| | |
i | |
| ! |
| | |




MIL-A-3933E

APPENDIX

TABLE V111, Grouping for qualification - Continued.

|
} Group Characterfstics of | Characteristics of attenuators qualified |
Inumber } qualifying attenuators : ;
|
| T | !
I 60 | Coaxfal ) Coaxial 1
| | Class IIA | Classes I1IA and B, 1!l and 1V |
| I Nonsceened | Nonscreened |
| ! Frequency range DC-46 GH:z | Frequency range (GHz) DC-46, 0C-26.5, |
| | | 0oC-i8, DC-12, DC-8 and DC-2 |
| | High average power | High average power |
: : Attenuation 20 dB } Attenuation 20 to 0 dB :
T T 4 |
| 61 | Coaxial | Coaxial |
| | Ctass 111 ] Classes III and 1V I
) | Screened | 1Screened or nonscreened
| ! Frequency range DC-46 GM2z | Frequency range (GHz) DC-46, DC-26.5, |
| | | DC-18, 0C-12, DC-8 and 0OC-2 |
| i Low average power ) Low average power |
: : Attenuation 20 dB : Attenuation 20 to 0 dB |
| T T |
| 62 | Coaxia) | Coaxfatl |
I } Class I11 | Classes II1 and IV |
1 | Nanscreened | Nonscreened |
| | Frequency range DC-46 GH2 | Frequency range {GHz) DC-46, DC-26.5, |
| | } nc-18, 0£-12, 0C-8 and DL-2 |
| | Low average power I Low average power |
| I Attenuatfon 20 dB | Attenuation 20 to 0O dB E
! t 3 ;
| 63 | Coaxial | Coaxfal |
| | Ctass II1 | Classes 111 and IV I
| | Screened | Screened or nonscreened
[ | Frequency range 0C-46 GHz | Frequency range {GHz) DC-46, DC-26.5, 1
| | | bC-18, BC-12, DC-8 and DC-2 |
I | Medfum average power | Medium sversge power ]
: : Attenuation 20 dB : Attenuvatfon 20 to 0 dB |
§ ] ] '
| 64 | Coaxia) | Coaxial |
I | Class LIl | Ctasses III and 1V |
i | Nonscreened | Nonscreened i
| | Frequency range DC-46 GHz | Frequency range (GHz). DC-46, DC-26.5, |
| H [ DC-18, DC-12, DC-8 and DC-2 I
| | Medium average power | Medfum average power
: : Attenuation 20 dB | Attenuation 20 to O dB8 }

|
i 1 T i
| 65 | Coaxia) | Coaxial |
| I Class 111 | Classes 111 and 1V I
| | Screened | Screened or nonscreened
| | Frequency range DC-46 GHz | Frequency range {GHz) DC-46, DC-26.5, |
! ! | DpC-18, DC-12, DC-8 and 0C-2 |
' | High average power | High average power i
: : Attenuation 20 dB : Attenuation 20 to O dB :
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APPENDIX

TABLE ¥111. Grouping for qualificatfon - Continued.

High average power
Attenuation 20 dB8

pC-18, DC-12, DC-8 and DC-2
High average power
Attenuation 20 to O dB

| | | |
! Group ! Characteristics of | Characteristics of attenvators qualified |
Inumber | qualtffying attenuators | {
| | ]
1 | | |
) 66 | Coaxfal | Coaxial i
| | Class I11 { Classes I11 and IV !
| | Monscreened | Nonscreened !
| | Frequency range DC-46 GHz i Frequency range (GHz) DC-46, DC-26.5, |
l l | pCc-18, DC-12, DC-B and DC-2 |
High average power | High average power |
: I Attenuation 20 dB : Attenuation 20 to O dB |
| T T |
| 67 [ Coaxfal i Coaxtal |
| | Class 1V | Class 1Y |
] | Screened { Screened or nonscreened |
| | Frequency range DC-46 GHz | Frequency range {GHz) DC-46, DC-26.5, |
| [ | DC~18, DC-12, DC-8 and DC-2 |
i i Low average power i Low average power |
1 } Attenuation 20 dB I Attenuation 20 to 0 dB {
| |
T | I T
i 68 | Coaxial | Coaxial |
| I Class IV | Class 1V |
| | Nonscreened | Nonscreened |
[ | Frequency range DL-456 GHz | Frequency range (GHz) DC-46, DC-26.5, |
I | ] nc-18, DC-12, DC-8 and DC-2
| | Low average power | Low average power
| | Attenuation 20 dB } Attenuatfon 20 to 0 dB }
i ¢
| I ) L
I 69 | Coaxial I Coaxfal 1
| | Class 1V | Class 1V |
| 1 Screened | Screened or nonscreened |
| |Frequency range DC-46 GHz | Frequency range {(GHz) DC-46, DC-26.5, |
| | | oCc-18, DC-12, DC-8 and DC-2 |
| | Medium average power | Medium average power |
f : Attenuation 20 dB : Attenuation 20 to 0 dB :
| ! | |
| 70 | Coaxial | Coaxial |
E | Class IV | Class IV |
| | Nonscreened | Nonscreened {
I | Frequency range DC-46 GHz | Frequency range {(GHz) DC-46, DC-26.5, |
| | | b-18, DC-12, DC-B and DC-2 |
| | Medium average power | Medium average power |
{ : Attenuation 20 dB | Attenuation 20 to O dB :
|
| [ | |
} 71 | Coaxial | Coaxtal |
| ] Class 1¥ ] Class 1¥
i | S¢reened | Screened or nonscreened
| | Frequency range DC-46 GHz | Frequency range (GHz) DC-46, DC-26.5,
] | i
| | |
| | |
i | i
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APPENDIX

TABLE VIII.

Grouping for qualf{fication - Continued.

I

' Group I Characteristics of | Characteristics of attenvators qualified

lnuaber : qualifying attenuators |

| |

| I |

| 72 | Coaxial | Coaxial

| | Crass 1V i Class 1V

| | Nonscreened | Nonscreened

| | Frequency range DC-86 GHz | Frequency range {GHz) DC-46, 0C-26.5,

[ i | DC-18, DC-12, DC-B and DC-2

| I High average power | High average power

: : Attenvation 20 dB : Attenuation 20 to 0 d8

| ] ]

| 73 | Same as for groups 49 throughl

| | 54 respectively with the |

Ithru | following exception: |

| | Frequency range DC-26.5 GHz | Frequency range (GHz) DC-26.5, 0C-18,

= 78 : I DC-12, DC-8, and DC-2

i i |

| 79 | Same as for groups 55 through|

i | 60 respectively with the |

Ithru | following exception: |

l | Frequency range DC-26.5 GHz | Frequency range (GHz) DC-26.5,

I 84 = l DC-18, DC-12, DC-8B and DC-2

| | I

| 85 | Same as for groups 61 throughl|

| | 66 respectively with the I

Ithru | following exception: |

| | Frequency range DC-26.5 GHz | Frequency range {GHz) DC-26.5,

: 90 : : DC-18, DC-12, DC-8 and DC-2

1 I 1

| 91 | Same as for groups 67 throughl|

| | 72 respectively with the |

Ithru | following exception: |

) | Frequency range 0(-26.5 GHz |} Frequency range (GHz) DC-26.5,
. ‘ 96 ‘ I 06C-18, 0C-12, DC-8 and DC-2

T | T

| 97 | Same as for groups 49 throughl

| I 54 respectively with the

Ithru | following exception: |

I | Frequency range DC-18 GHz I Frequency range {GHz) 0C-18,

' 102 : | oc-12, KC-B and DC-2

| | I

| 103 | Same as for groups 55 throughl

| | 60 respectively with the |

|thru ] following exception: |

1 | Frequeancy range DC-18 GHz | Frequency range (GHz) DC-18,

: 108 : : DC-12, DC-8 and OC-2

i | T

| 109 | Same as for groups 61 throughl

| | 66 respectively with the I

Ithru | following exception: |

] | Frequency range DC-18 GHz | Frequency range (GHz) DC-18,

{ 114 } bc-12, DC-8 and OC-2

39
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APPENDIX

TABLE VIII. Grouping for quajification -~ Continued.

Low average power
Attenuation 40 dB

Low average power
Attenuation 40 to 21 dB

r
| Group ‘ Characteristics of | Characteristics of attenuators qualified i
[aumber | qualifying attenuators | =
| |
‘ T I |
| 115 | Same as for groups 67 through] |
| | 72 respectively with the | |
Ithru | following exception: i |
| | Frequency range DC-18 GHz ! Frequency range (GHz) DC-18, |
l 1290 1 E pc-12, 0C-8 and DC-2 :
] 1 ] i
| | T |
| 121 | Same as for groups 49 throughl| |
i [ 54 respectively with the ! |
|thru | following exception: - | |
| | Frequency range DC-12 GHz | Frequency range (GHz) DC-12, |
} 126 | ’ | 0C-8 and DC-2 ]
i i ! !
! T I {
| 127 | Same as for groups 55 throughl |
| | 60 respectively with the ] |
ithru | following exception: | f
| | Frequency range DC-12 GHz | Frequency range {GHz) DC-12, |
| 132 : : DC-8 and DC-2 }
| !
T Il |
| 133 | Same as for groups 61 throughl |
| | 66 respectively with the | |
Ithru | following exception: | l
i | Frequency range DC-12 GHz | Frequency range {GHz} DC-12, |
| 138 = | 0C-8 and DC-2 {
I }
I | T )
I 139 | Same as for groups 67 through] |
| 1 72 respectively with the 1 |
Ithru ] following exception: | |
| | Frequency range DC-12 GHz | Frequency range {GHz) 0C-12, |
| 144 | | DC-8 and DC-2 I
} ! ) !
| | T i
| 145 | Coaxial | Coaxfal |
| | Class ! | Classes I, IIA and B, 111 and 1V ]
i | Screened | Screened or nonscreened ]
| | Frequency range DC-46 GHz i Frequency range (GHz) DC-46, DC-26.5, 1
| | ! 0C-18, DC-12, DC-8 and NC-2 |
| ] Low average power | Low average power |
] | Attenuation 40 dB8 | Attenuation 40 to 21 dB i
I I 1
| | 1} |
| 146 | Coaxtal } Coaxial l
i | Class 1 | Classes 1, IIA and B8, TIl and IV |
| | Nonscreened | Nonscreened |
i | Frequency range DC-46 GHz | Frequency range (GHz) DC-46, DC-26.5, !
I { = oc-18, DC-12, DC-8 and BC-2 {
| | ] [
| | |
] | |
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TABLE VYIII.
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A-3933E

APPENDIX

Grouping for qualification - Continued.

|
I Group | Characteristics of I Characteristics of attenuators qualified
Inumber | qualifying attenuators :
| |
1 | T
| 147 | Coaxial | Coaxtal
| | Class 1 | Classes 1, 11A and B, I11 and IV
| I Screened | Screened or nonscreened
| | Frequency range NDC-46 GHz | Frequency range {(GHz} DC-46, DC-26.5,
| pC-18, 0C-12, DC-8 and DC-2
] Medium average power Medium average power
: : Attenuation 40 dB { Attenuation 40 to 21 dB
| ] I
! 148 | Coaxfal | Coaxial
i | Class 1 | Classes I, 11A and B, 11l and iV
| I Nonscreened | Nonscreened
| | Frequency range DC-46 GHz | Frequency range {GHz) DC-46, DC-26.5,
| | | o0C-18, DC-12, DC-8 and DC-2
l | Medium average power | Medium average power
t : Attenuation 40 dB | Attenuation 40 to 21 dB
| I
| T T
) 149 | Coaxial | Coax$al
| | Class 1 I Classes I, 11A and 8, I1Il and 1V
| | Screened | Screened or nonscreened
| | Frequency range NC-46 GHz | Frequency range {GHz) 0C-46, DC-26.5,
t | i oC-i8, DC-12, DC-8 and 0OC-.2
} | High average power | High average power
: : Attenuation 40 4B I Attenuatfon 40 to 21 d¢B
| T |
I 150 | Coaxial | Coaxtal
| [ Class 1 | Classes I, 11A and B, 111 and 1V
| | Monscreened | Nonscreened
| | Frequency range DC-46 GHz | Frequency range {GHz) DC-46, 0C-26.5,
| | | DC-18, DC-12, DC-B and DC-2
i | High average power { High average power
| : Attenuation 40 d8 : Attenuation 40 to 21 dB
' | t
| | T
| 15 ] Coaxial | Coaxifal
| ! Ciass IIA j Classes IIA and 8, III and 1V
| | Screened | Screened or nonscreened
| | Frequency range DC-46 GHz | Frequency range (GHz) DC-46, DC-26.5,
| | | pcC-18, gC-IZ. 0C-8 and DC-2
| | Low average power | Low average power
: : Attenuation 40 dB : Attenuation 40 to 21 dB
| I |
i 152 | Coaxiatl | Coaxfial
| Crass IIA | Classes I1A and B, III and IV
{ : Nonscreened : Honscreened
| | l
L :
I | |
| | |

Frequency range DC-46 GHz

Low average power
Attenuation 40 dB

Frequency range {GHz) DC-45, 0C-26.5,

pC-18, DC-12, DC-8 and DC-
Low average power
Attenuation 40 to 21 d8
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TABLE VI1II.

MIL-

A-3933E

APPENDIX

Grouping for qualification - Continued.

] I
| Group | * Character{istics of ! Characteristics of attenuators qualified
Inumber | qualifyfing attenuvators |
| 1
I : T
| 153 | Coaxial | Coaxial
i | Class TIIA | Classes I11A and B, III and 1V
| | Screened | Screened or nonscreened
] | Frequency range DC-46 GHz | Frequency range (GHz} DC-46, DC-26.5,
‘ | | 0C-18, bC-12, DC-8 and DC-2
| Medium average power | Medium average power
| | Attenuation 40 dB | Attenuation 40 to 21 dB
| | |
| T T
| 154 | Coaxial | Coaxial
| | Class IIA | Classes I1A and &, IIT1 and IV
| | Nonscreened ] Nonscreened
i | Frequency range DC-46 GHz ) Frequency range {GHz) DC-46, DC-26.5,
i = I Dc-}.u. ‘._“' ne_8 and DC_ 9
] | Medium average power | Medium average power
| : Attenuation 40 dB | Attenuation 40 to 21 dB
| }
| | T
| 155 | Coaxial | Coaxtal
| | Class IIA | Classes I1A and B, II1 and 1Y
| | Screened ] Screened or nonsc¢reened
| | Frequency range DC-46 GHz | Frequency range (GHz) DC-46, DC-26.5,
| I | DC-18, DC-12, DC-8 and OC-2
1 | High average power ! High average power
= | Attenuation 40 dB { Attenuation 40 to 21 dB
]
] ] T
| 156 | Coaxfal | Coaxial
l | Class IIA | Classes IIA and B, III and 1V
| | Nonscreened | Nonscreened
| | Frequency range DC-46 GHz | Frequency range [GHz) DC-46, DC-26.5,
I | | ©C-18, DC-12, DC-8 and DC-2
| | High average power | High average power
| | Attenuation 40 dB8 | Attenuation 40 to 21 dB
| | |
T T |
! 157 | Coaxial | Coaxial
| | €lass I1I | Classes III and IV
| | Screened | Screened or nonscreened
| | Frequency range DC-46 GHz | Frequency range {GHMz) DC-46, DC-26.5,
) | | 0C-18, DC-12, OC-B and DC-2
| | Low average power [ Low average power
[ | Attenuation 40 dB | Attenuzation 40 to 21 dB
| | |
| | T
| 158 | Coaxial i Coaxial
| | Class II1 | Classes TII and 1V
| ! Nonscreened | Nonscreened
i } Frequency range DC-46 GHz | Frequency range (GHz)} OC DC-26.5,
| {
| | |
1 | |
1 i ]

Low average power
Attenuation 40 dB

-46
0C-18, BC-12, 0C-8 and DC-2
Low average power

Attenuation 40 to 21 dB
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MIL-A-3933E
APPENDIX

TABLE VIIi. Grouping for qualification - Continued.

Frequency range DC-46 GH:z Frequency range (GHz) DC-46, 0C-26.5,

oc-18, pbc-t2, DC-8 and DC-2

ILU' avgrayec puwer

Attenuatfon 40 dB Attenuation 40 to 21 dB

| 1 T |
| Group | Characteristics of | Characteristfcs of attenuators qualified !
Inumber | qualifying attenuators | :
| |

i T T |
| 159 | Coaxial | Coaxial |
i ] Class I11 | Classes III and IV |
| | Screened | Screened or nonscreened !
I | Frequency range DC-46 GH:z | Frequency range (GHz) DC-46, 0C-26.5, |
i § | DC-18, DC-12, DC-B and DC-2 |
i | Medium average power | Medium average power |
| : Attenuatfon 40 dB : Attenuatfon 40 to 21 dB |
|

| | I I
I 160 | Coaxfal | Coaxtal |
| ] Class III | Classes I11 and IV |
[ | Nonscreened | Nonscreened |
I ] Frequency range DC-46 GH:z | Frequency range {GHz) DC-46, 0C-26.5, |
| | } o0Cc-18, DC-12, DC-8 and DC-2 I
| | Medium average power | Medium average power

| { Attenuation 40 dB : Attenuation 40 to 21 dB =
| )
1 T | i
| 161 | Coaxfal | Coaxfal |
| | Class 111 | Classes III and IV

| | Screened | Screened or nonscreened |
I | Frequency range DC-46 GHz | Frequency range {GHz) DC-46, 0C-26.5, l
I i 1 nc-18, DC-12, DC-8 and OC-2 |
i | High average power | High average power

1 | Attenuatfon 40 d8 | Attenuation 40 to 21 d8 :
— } .
| 162 § Coaxial | Coaxial |
| I Class 1¥ | Class 1V |
; ] Nonscreened ] Renscreened |
| | Frequency range DC-46 GHz | Frequency range {GHz) DC-46, 0C-26.5, |
i | | 0C-18, DC-12, DC-8 and DC-2

! ] High average peower | High average power !
! : Attenuation 40 dB : Attenuation 40 to 21 d8 I
|

T i | '
1 163 | Coaxial I Coaxtal |
’ | Class 1V | Class 1V |
| | Screanad | Scrasned or nonscreaned |
| | Frequency range DC-46 GH: | Frequency range (GHz) DC-46, DC-26.5, |
| | | ©pC-18, DC-12, DC-8 and DC-2 I
| | Low average power i Low average power

| | Attenuation 40 dB { Attenuation 40 to 21 dB |
| | | |
i ] 1 1
i 164 | Coaxial | Coaxtal |
| | Ctass LY ] Crass 1V |
{ : Nonscreened : Nonscreened I
L | |
1 ] ¥ i
| | | 1
I | | I
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MIL-

A-3933E

APPENDIX

TABLE VIII. Grouping for qualification - Continued.

|
{ Group Characteristics of | Characterfistics of attenuators qualified '
inumber : quaiifying attenuators : i
|
| I | |
l 165 | Coaxfal | Coaxial |
[ [ Class IV | Class IV I
| | Screened | Screened or nonscreened
| | Frequency range DC-46 GHz | Frequency range {GHz)} DC-46, DC-26.5, |
| | DpC-18, DC-12, DC-8 and DC-2 |
| Medium average power | Medium average power |
| : Attenuation 40 dB : Attenuation 40 to 21 dB |
|
] i | l
| 166 | Coaxfal | Coaxial |
| | Class 1V | Class IV |
| | Monscreened | Nonscreened |
| | Frequency range DC-46 GHz i Frequency range {(GHz) DC-46, 08C-26.5, |
| I | DC-18, DC-12, DC-B and DC-2 |
| | Medium average power | Medium average power
l { Attenuation 40 dB = Attenuation 40 to 21 dB }
T ] I |
i 167 | Coaxfal | Coaxfal !
| | Class 1V ] Class 1Y |
| | Screened I Screened or nonscreened |
I ! Frequency range DC-46 GHz | Frequency range (GHz) DC-46, DC-26.5, |
| | | ©oC-18, DC-12, DC-8 and DC-2
| | High average power i High average power
I } Attenuvation 40 dB } Attenuation 40 to 21 dB I
|
| T I ]
| 168 | Coaxial | Coaxfal |
| | Class 1Y ] Class IV ]
| i Monscreened | Nonscreened |
| I Frequency range DC-46 GHz | Frequency range (GHz) DC-46, DC-26.5, |
| i | 0C-18, DC-12, DC-8 and DC-2 |
] | {nh avarana nawor | Hinh avarans nawar |
1 IRyl G¥ysrayc pwvawi I iy Gvar gyl punas i
: { Attenuation 40 dB | Attenuation 40 to 21 dB }
i i
T | | 1
| 169 | Same as for groups 145 | I
| | through 150 respectively | |
Ithru | with the following exception:| [
{ | Frequency range 0C-26.5 GHz | Frequency range {GHz) DC-26.5, DC-18, |
174 I ! 0C-12, DC-8 and DC-2 }
| I T |
| 175 | Same as for groups 151 | !
j | through 156 respectively | !
Ithru | with the following exception:| |
| | Frequency range DC-26.5 GHz | Frequency range (GHz) DC-26.5, DC-18, |
| 180 | | DC-12, DC-B8 and NDC-2 |
| | | |
i [ [ |
| 181 | Same as for groups 157 ! ]
| | through 162 respectively ] |
|thru | with the following exception:| ]
l. | Frequency range DC-26.5 GHz | Frequency range {GHz) DC-26.5, 0C-18, |
1 186 | I DC-12, DC-8 and B8C-2 |
| j ! |
I | 1 i
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MIL-A-3933E
APPENDIX

TABLE ¥YIIIl. Grouping for qualification - Continued.

} Group [ Characterictics of : Characteristics of attenuators aqua '
lnumber | qualifying attenuvators | :
I | |
1 |} I |
| 187 | Same as for groups 163 | |
[ | through 168 respectively | I
Ithru | with the following exceptfon:|
| | Frequency range DC-26.5 GHz | Frequency range {GHz) DC-26.5, 0C-1i8, {
= 192 = = 0C-12, 0C-B8 and DC-2 :
1 | 1 |
| 193 | Same as for groups 145 | |
i i through 150 respectiively i |
Ithru | with the following exception:| |
i | Frequency range DC-18 GHz Frequenc range {GHz) DC-18, |
I 198 | { ' 0co12, BcoA ana 0C-2 }
i i
| T |
| 199 | Same as for groups 151
| | through 156 respectively | |
‘thru | with the following exce tion:' |
! Frequency range DL-18 nﬂz Frequency range [GHz) DC-18, |
i 2049 | | DC-12, DC-8 and DC-2 |
| | I |
! | | o i
I 205 | Same as for groups 157 | |
t | through 163 respectively | |
Ithru | with the following exception:| |
| | Frequency range 0C-18 GHz | Frequency range (GHz) DC-18, i
: 210 } { nc-12, 0C-8 and DC-2 I
| I { |
| 211 | Same as for groups 163 | |
| ] through 164 respectively | |
Ithru | with the following exception:| l
| | Frequency range DC-18 GH:z | Frequency range (GHz) DC-18, |
| 216 | | DC-12, DC-8 and DC-2 |
| | i 1
I I | I
| 217 | Same as for groups 145 }
] | through 150 respectively | |
lthru | with the following exception:| |
| | Frequency range DC-12 GHz | Frequency range {GHz} {
: 222 : | o0C-12, DC-8 and DC-2. |
|
T , T I
| 223 | Same as for groups 151 | |
! ! fhrﬂunh 1848 raepnr'!ge!u | !
fthru | with the following exception:| [
[ | Frequency range DC-12 GHz | Frequency range (GHz) |
{ 228 { ! DC-12, DC.8 and DC-2 I
| | | |
| 229 | Same as for groups 157 | |
| | through 162 respectively | ]
Ithru ) with the following exception:| |
| ! Frequency range NC-12 GHz | Frequency range {GHz) |
} 234 I | Dpc-12, DC-8 and DC-2 |
H } : ;
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A-3933E

APPENDIX

TABLE VIII.

Grouping for qualification - Continued.

Nangcreenad

Frequency range DC-26.5 GHz

Low average power
Attenuation 60 dB

Nonscreened
Frequency range {GHz) DC-26.5,
oc-18, pC-12, DC-8 and DC-2
Low average power
Attenuation 60 to 41 dB8

1 1 |
) Sroup |} Characteristics of | Characteristics of attenuators qualified l
|numbar 1 qualifying attenuators | i
| l | |
| | I |
| 235 | Same as for groups 163 1 |
| | through 168 respectively | I
1thru | with the folilowing exception:|
| { Frequency range DC-12 GHz | Frequency range (GHz) |
l 240D l l DC-12, DC-8 and DC-2 ;
| | T |
| 241 | Coaxial | Coaxial |
} | Class 1 i Classes I, TIA and 8, II1 and IV i
| | Screened | Screened or nonscreened i
| | Frequency range DC-26.5 GHz | Frequenc& range {GHz) DC-31, DC-26.5, 1
| | | nc-18, DC-12, DC-8 and DC-2 |
] ] Low average power | Low average power |
} = Attenuatfion 60 dB = Attenuation 60 to 41 d8 I
I | 1 I
242 | Coaxfal Coaxfal 1
| Class I Classes I, [IA and B, III and IV |
| | Nonscreened | Nonscreened |
l | Frequency range DC-26.5 GHz | Frequency range (GHz) DC-26.5, I
| 1 | oc-18, DC-12, DC-8 and DC-2
| | Low average power | Low average power ]
: = Attenuation 60 dB { Attenuation 60 to 41 dB :
| ] T I
| 243 | Coaxfal | Coaxial |
| I Class I | Classes 1, ITA and B, III and 1Y 1
| | Screened | Screened or nonscreened |
i | Frequency range DC-26.5 GHz | Frequency range (GHz) DC-26.5, 1
| | { bC-18, bC-12, DC-8 and DC-2 ]
| | Medium average power | Medium average power |
i i Attenuation A0 dB : Attenuation 60 to 41 dB ;
| | [ T
| 244 | Coaxial | Coaxial
| | Class I { Classes I, IIA and B, III and IV
| | Nonscreened | Nonscreened |
| i Frequency range 0C-26.5 GHz | Frequency raange (GHz) DC-26.5, ]
| | | ©Cc-18, 60-12, DC-8 and DC-2 |
1 | Madfum average power | Medium average power |
E = Attenuation 60 dB ; Attenuation 60 to 41 dB I
| ] 1 ]
| 245 | Coaxial | Coaxfal ]
| | Class 11A | Classes IIA and B, I11 and 1V ]
t | Screened } Screened or nonscreened ]
1 | Frequency range DC-26.5 GHz | Frequency range (GHz) DC-26.5, I
| | | Dpc-18, DC-12, DC-8 and DC-2 |
| | Low average power | Low average power 1
E i Attenuation 50 dB = Attenuation 60 to 41 dB }
| | | |
| 246 | Coaxfal | Coaxfal |
! i Class 11A | Classes I11A and B, IIl and IV ,
! ! ! !
| | | |
| | | |
] ] | 1
| | | |
i | |
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APPENDIX

TABLE VIIl. Grouping for qualiffcation - Continued.

Frequency range D0C-.26.5 GHz Frequency range {(GHz) DC-26.5,
0C-18, 0C-12, DC-8 and DC-2
Medfum average power

Attenuation 60 to 41 dB

Medfivm average power
Attenuation 60 dB

1 I
! Group Characteristics of } Characteristics of attenuators qualified ‘
| number : qualifying attenuators | =
| |
| I T |
{ 247 | Coaxial | Coaxfal |
! | Class 11a { Classes IIA and 8, II! and IV !
| | Screened | Screened or nonscreened |
1 | Frequency range DC-26.5 GHz | Frequency range {(GHz) DC-26.5, |
] ] | 0C-18, DC-12, 0C-8 and DC-2 |
| | Medfun average power | Medfum average power I
i : Attenuation 60 dB : Attenuation 60 to 41 dB |
|
| ! ¥ ‘
| 248 | Coaxfad i Coaxial |
| [ Class IIA Classes I1A and 8, I[II and IV |
i I Nonscreened Nonscreened |
| | Frequency range 0C-26.5 642 | Frequency range {GHz) NC-26.5, |
i I | 0C-18, DC-12, DC-R and DC-2 |
! Medium average power | Medium average power
| : Attenuation §0 dB | Attenuation 60 to 41 dB {
i
| 1 r |
| 249 ) Coaxiad } Coaxfal I
| | Ciass III | Ctasses III and 1V ‘
| | Screened | Streened or nonscreened
i | Frequency range DC-26.5 GHz | Frequency range (GHz) BC-26.5, |
| | { DC-18, DC-12, DC-B and DC-2 |
i | Low average power | Low average power {
! | Attenuation 60 48 | Attenustion 60 to 41 4B ]
I | | I
| ] |
| 250 | Coaxial | Coaxial |
| | Class [11 | Classes 111 and 1Yy |
| | NMonscreened | Nonscreened |
! ! Frequency range DC-26.5 GHz | Frequency range (GHz) DC-26.5, |
| ! { D0C-18, DC-12, DC-8 and DC-2 I
| | Low average power | Low average power
: : Attenuation &0 dB : Attenuation A0 to 41 dB }
] | | 1
: 251 | Coaxial { Coaxial i
] | Class 111 | Classes Il1 and IV |
t | Screened | Screened or nonscreened |
| | Frequency range DC-26.5 GHz | Frequency range (GMz) DC-26.5, {
| [ ! bpC-18, DC-12, DC-A and DC-2 I
1 ! Medium average power | Medium average power
| : Attenvation 60 dB : Attenuation 60 to 41 dB |
|
| i |
292 | Coaxial ! Coaxfal |
| Class 111 | Classes 111 and 1V I
| Nonscreened | Nonscreened
i | i
| | |
| | |
| | |
| | l

T —— —— p— —
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MIL-A-3933E

APPENDIX

TABLE VII1. Grouping for qualification - Continued.

| I | i
| Group | Characteristics of 1 Characteristics of attenuators quaiified |
(number | gualifying attenuators | ;
| | l
| I T l
| 253 | Coaxial | Coaxtal 1
| | ¢lass 1V | Class 1V
| ] Screened | Screened or nonscreened
l | frequency range NC-26.5 GHz | Frequency range (GHz) 0C-26.5, |
l l | D0C-18, DC-12, DC-8 and DC-2 |
Low average power | Low average power |
] | Attenuation 60 dB | Attenuation 60 to 41 dB !
| | | !
| T T |
| 254 | Coaxial | Coaxial |
| | Class 1V | Class 1V |
I | Monscreened i Nonscreened |
| | Frequency range DC-26.5 GHz | Frequency range (GHz) DC-26.5, |
| | ! pnC-18, DC-12, DC-B and DC-2 |
| | Low average power | Low average power ]
] { Attenuation 60 dB | Attenuation 60 to 41 dB l
| i }
| T | f
| 255 | Coaxial | Coaxial |
| { Class IV { Ciass IV i
| | Screened | Screened or nonscreened I
} | Frequency range DC-26.5 GHz | Frequency range (GHz) DC-26.5, |
| | | DC-18, 0C-12, 0C-8 and DC-2 |
| | Medium average power | Medium average power I
} | Attenvation 60 dB | Attenuation 60 to 41 dB }
| | |
l T [ i
| 256 | Coaxial ] Coaxia) i
| | Class 1¥ | Class 1V |
| | Monscreened | Nonscreened |
] | Frequency range DC-26.5 GHz | Fregquency range [GHz) DC-26.5, |
| | | o¢-18, DC-12, DC-8 and DC-2 |
| | Madium average power | Medium average power |
| : Attenuation 60 dB | Attenuation 60 to 41 dB =
| l
| T T |
| 297 | Same as for groups 241 | !
[ | through 244 respectively ] |
[thru | with the followiag exception:! |
| | Frequency range DC-18 GHz | Frequency range (GHz) DC-18, |
i 260 l ’ DC-12, DC-8 and DC-2 :
T T r !
] 261 ] Same as for groups 245 | |
| | through 248 respectively | |
lthru | with the following exception:| |
| | Frequency range DC-18 GHz | Frequency range (GHz} DC-18, ]
1 264 | | DC-12, DC-8 and DC-2 1
| | i ]
[ T T |
| 265 | Same as for groups 249 I {
| | through 252 respectively | |
[thru ] with the following exception:i |
| | Frequency range DC-18 GHz | Frequency range (GHz) DC-~18, |
i 268 1 i ©C-12, OC-8 and DC-2 ;
| l 1
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APPENDIX

TABLE VYITII. Grouping for qualification - Continued.

Characteristics of attenuators qualffied

Frequency range (GHz)
0C-12, DC-B, DC-4 and DC.!
Low average power
Attenuation 20 to 1 d8

Fregquency range DC-12 GH:z

Low average power
Attenuation 20 dB

T—
l Group | Characteristics of |
inumber | qualifying attenuators |
] ) |
| | 1
| 269 | Same as for groups 253 H
| | through 256 respectively |
Ithru | with the following exception:|
s | Frequency range DC-18 GHz | Frequency range {GHz) DC-18,
= 272 E I DC-12, DC-8 and DC-2
i [ |
| [ |
{ 273 Same as for groups 241 |
| | through 244 respectively |
Ithru | with the following exce tfon:‘
] | Frequency range.DE-lz GHz Frequency range (GHz)
I 276 : : DC-12, DC-B and DC-2
| 1 !
| 277 | Same as for groups 245 |
| | through 248 respectively |
lthru | with the following exception:|
| | Frequency range DC-12 GHz ] Frequency range (GHz)
l 280 { : 0C-12, DC-8 and DBC-2
| ) T
) 281 | Same as for groups 249 |
i | through 252 respectively |
Ithru | with the following exceptfon:!
| i Frequency range 0C-12 GHz | Frequency range {GHz)
i 284 i i oc-i2, 0OC-8 and DC-2
| ! ]
| 285 | Same as for groups 253 |
| { through 256 respectively |
[thru | with the following exception:|
| | Frequency range DC-12 GHz | Frequency range {GHz)
! 2813 : : 0C-12, DC-8 and DC-2
! : Sstripline, ferminal or 1 Leag
|

1 289 ) Class 111 | Classes I1] and IV
i i Screened { Screened or nonscreened
| | Frequency range 0C-12 GHz | Frequency range (GMz) DC-12,
l I DC-4 and DC-1

Law average power Low average power
: : Attenuation 20 dB Attenuation 20 to | d8
: : Stripline, Terminal or Cead
| 290 | Class 111 Classes LIl and IV
: : Nonscreened Nonscreened
| I
| |
I |
| t
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MIL-A-3933E

TABLE YIII. Grouping for qualification - Continued.

APPENDIX

| Group Characteristics of Characteristics of attenuators qualffied |
Inumber | qualifying attenuators : =
|
I I Stripiine, Terminal or [ Lead {
i | |
| 291 | Class III | Classes 111 and IV ‘
I | Screened | Scereened or nonscreened |
| | Frequency range DC-12 GHz | Frequency range {GHz) ]
| | | 0C-12, 0C-8, DC-4 and DC-1 |
i Medium average power | Medium average power |
| ] Attenuation 20 dB | Attenuation 20 to 1 dB |
| | | |
I | Striprine, lerminal or [ Céad )
| | ] [
i 292 | Class II1 | Classes III and IV |
I | Nenscreened | Nonscreened 1
| ) Frequency range DC-12 GHz | Frequency range (GHz) i
| | | nc-12, DC-8, DC-4 and DC-1 I
| | Medium average power | Medium average power i
l ! Attenuation 20 dB | Attenuation 20 to 1 dB :
] |
| Stripline, lerminal ar 1 Lead =
| | |
| 293 | Class IV | Class 1V |
| I Screened | Screened or nonscreenad [
| | Frequency range DC-12 GHz | Frequency range (GHz} |
| | | oc-12, DC-8, OC-4 and DC-1 ]
i | Low average power | Low average power |
| | Attenuation 20 dB = Attenuation 20 to 1 dB :
| ]
| T SEtripTine, Terminaltl or : Cead :
| ]
| 294 | Class IV | Class 1V I
[ i Nonscreened I Nonscreened |
i | Frequency range DC-12 GHz | Frequency range {GHz) |
I [ | bC-12, 0C-8, DC-4 and DC-1 |
1 | Low average power | Low average power |
| | Attenuation 20 dB | Attenuation 20 to 1 dB =
| | |
| | Stripline, fTerminal or | Lead |
| i !
: 295 | Class IV | Class IV !
| | Screened | Screened or nonscreened |
| | Frequency range NDC-12 GHz | Frequency range (GHz) |
I | ) DCc-12, DC-8, DC-4 and DC-1 ]
i | Medium average power | Medium average power |
I | Attenuation 20 dB | Attenuation 20 to 1 dB :
| I |
1 T Stripline, lerminal or 1| Lead ]
i | | ]
| 296 | Ctass IV | Class 1V |
| | Nonscreened | Nonscreened |
| | Frequency range DC-12 GHz | Frequency range {GHz) ) |
| | ] DdC-12, DC-8, DC-4 and DC-1 |
| | Medium average power | Medium averazge power |
| | Attenuation 20 dB | Attenuation 20 to 1 dB l
| ! |
T | 1} |}
] 297 | Same as for groups 289 | 1
I | through 292 respectively | !
Ithru | with the following exception:| ]
I | Frequency range DC-8 GHz ! Frequency range (GHz) 0C-8, I
| 300 i } DC-4 and DC-1
|
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APPENDIX

TABLE ViIl, Grouping for qualification - Continued.

Group l Characteristics of Characteristics of attenuators qualffied

number | quaiifying attenuators

—

+

301 Same as for groups 293
through 296 respectively

with the foilowing exception:

— —— ] —" st ]

i

}
| |
Lo
fthru i
| | Frequency range DC-8 GHz | Frequency range (GHz) DC-8,
{ 304 E { DC-4 and OC-1
| | [
| 305 | Same as for groups 289 |
t | through 292 respectively |
Ithru | with the following exception:|
I | Frequency range DC-4 GHz | Frequency range {GHz) DC-4
| 308 | | and DC-1
I | |
| I |
| T |
| 309 | Same as for groups 293 1
| | through 296 respectively {
ithru | with the following exception:|
| | Frequency range DC-4 GHz | Frequency range {(GHz) DC-4
| 31z | | and 0C-1}
i | |
| |
! 313 | Same as for groups 289 |
) | through 292 respectively |
Ithru I with the following exceptfon:|
! | Frequency range DC-1 GHz | Frequency range {(GHz) DC-1
! 316 | |
| | )
i ]
) 317 | Same as for groups 293 |
| | through 296 respectively |
Ithru | with the follouing exception:|
] | Frequency range DC-1 GHz | Frequency range (GHz)} DC-1
{ 320 : |

|
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